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EXAMINING THE CASE FOR THE CALIFORNIA 
WAIVER: AN UPDATE FROM EPA 


THURSDAY, JULY 26, 2007 

U.S. Senate, 

Committee on Environment and Public Works, 

Washington, DC. 

The committee met, pursuant to notice, at 2 p.m. in room 406, 
Dirksen Senate Office Building, Hon. Barbara Boxer (chairman of 
the committee) presiding. 

Present: Senators Boxer, Cardin, Carper, Inhofe and Lautenberg. 

Also present. Senator Nelson of Florida. 

OPENING STATEMENT OF HON. BARBARA BOXER, U.S. 

SENATOR FROM THE STATE OF CALIFORNIA 

Senator Boxer. The committee will come to order. Welcome, ev- 
erybody who is here today. 

Today, we will hear about the EPA’s crucial upcoming decision 
regarding whether to grant California a waiver that will free Cali- 
fornia and 12 other States to take important steps to reduce global 
warming pollution from vehicles. California submitted its waiver 
request over 20 months ago, but EPA dragged its feet and refused 
to act on it until the Supreme Court of the United States decided 
that the Clean Air Act authorizes greenhouse gas regulation. 

On April 2 of this year, the Supreme Court handed down its deci- 
sion. In Massachusetts v. EPA the Court ruled that greenhouse 
gases are clearly air pollutants under the Clean Air Act and it re- 
jected EPA’s excuses for not regulating vehicle greenhouse gas 
emissions under the Clean Air Act. 

Later in April, I called upon Mr. Johnson to testify about he 
would respond to the Supreme Court’s decision. I urged him to 
move quickly on California’s waiver request for its greenhouse gas 
standards so that California could begin to reduce global warming 
pollution from passenger vehicles and all those other States that 
are working with California. 

I also encouraged Mr. Johnson to take other actions under the 
Clean Air Act to help make up for precious lost time in responding 
to the challenge of global warming. We all know the longer we 
wait, the harder it gets. Unfortunately, Mr. Johnson repeatedly 
said that these issues are “complex” and need much further study. 
So I invited him back for a progress report so we can be assured 
that he is in fact moving, “expeditiously” as he promised us he 
would in April. 

But in the meantime, there have been several developments that 
cast doubt on this Administration’s seriousness about getting on 
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with the crucial business of combating global warming. First, Ad- 
ministrator Johnson has announced that he will not make a deci- 
sion on California’s request until December of this year. It is inex- 
cusable that the Agency plans to wait until December, a total of 2 
years, 2 years to decide this waiver request. 

In 30 years, EPA has granted over 50 waiver requests and has 
never denied California the ability to put an emissions standard in 
place. Deciding this latest waiver request should not take so long. 
That is why I have joined with Senator Nelson and several of our 
colleagues — that is Bill Nelson, including on this committee Sen- 
ators Lautenberg, Cardin, Sanders and Whitehouse, to introduce 
legislation to require EPA to make its decision by September 30. 

I am also very troubled that top officials at the Department of 
Transportation, with the help of the auto industry, lobbied Mem- 
bers of Congress and Governors to oppose California’s waiver re- 
quest. Even the Secretary of Transportation was part of this un- 
precedented use of taxpayer dollars to tilt the scales of another 
Agency’s decisionmaking process, even before public comments 
were considered. 

It appears that at least some parts of the Administration have 
already decided against granting the waiver, raising the question 
of whether California’s request will get a fair and just objective 
hearing on its merits. 

The President has directed EPA and other Federal agencies to 
implement through regulation a plan on greenhouse gas emissions. 
A close look at President Bush’s initial plans to reduce gas con- 
sumption by 20 percent in the next 10 years could actually allow 
heavy use of greenhouse gas-spewing fuels to substitute for gaso- 
line, undermining efforts to reduce our global warming pollution. 

I am concerned that weak proposals under this Executive order 
will be released later this year and will be used as a poor excuse 
for denying the California waiver. I am proud of my State and the 
other 12 States for the leadership they have shown in addressing 
the pressing problem of global warming. As a result of that leader- 
ship, 13 States stand poised to reduce greenhouse gas emissions 
from over 30 percent of the vehicles sold in this country. Those 
States are Connecticut, Florida, Maine, Maryland, Massachusetts, 
New Jersey, New York, Oregon, Pennsylvania, Rhode Island, 
Vermont and Washington. 

This Administration’s longstanding policy against taking regu- 
latory action to reduce global warming pollution should not be al- 
lowed to stand in the way of the leadership of these States. Be- 
cause of California’s tradition of leadership in controlling vehicle 
emissions, we believe this waiver should be granted. 

EPA and this Administration should respect that role and allow 
California and these States to once again lead the country in reduc- 
ing vehicle pollution, in this case, pollution that threatens the plan- 
et itself That way we can take important steps to protecting the 
future of our children and our grandchildren from the serious 
threats posed by global warming. 

I look forward to hearing from Administrator Johnson. I hope he 
has some better news for us this time. 

I am also so pleased that our good friend and colleague from 
Florida, Senator Nelson, is here to tell us about S. 1785, the bill 
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we introduced to set a deadline for EPA’s decision on the California 
waiver. He will also tell us about his State’s recent announcement 
about an exciting program to reduce greenhouse gases in Florida. 
He pointed out to me this morning, but I had already seen it, that 
we have a letter from Florida Governor Crist in support of our bill 
to require EPA to make a decision on the waiver by September 30. 

If ever there was a bipartisan issue. Senators, this is the issue. 
This is the letter we received from a Republican Governor we all 
know. My Republican Governor is with us. So why don’t we just 
join hands across the aisle finally here in the Senate and get things 
done. It is very, very important. 

So we will have our opening statements and then we will turn 
to Senator Nelson. 

Senator Inhofe. 

OPENING STATEMENT OF HON. JAMES M. INHOFE, U.S. 

SENATOR FROM THE STATE OF OKLAHOMA 

Senator Inhofe. Thank you. Madam Chairman. 

Frankly, I am disturbed that we are having this hearing today. 
It was just 2 months ago that we had a hearing on this, and short- 
ly before that Administrator Johnson told Members of the com- 
mittee that EPA would conduct a thorough process to make a deci- 
sion in an expeditious and timely manner. The EPA has met this 
commitment so far and there is no indication that it will not con- 
tinue to do so. 

In making a decision of this magnitude, it would be improper for 
the EPA not to involve the public and formally solicit notice and 
comment. It has done so. The EPA intended to close the public 
comment period on June 15 and they closed it on June 15. 

The EPA has received more than 30,000 comments. While some 
of these are what I call, and what I think everyone would agree 
at this table, “postcard” comments that provide us no information 
of any value other than knowing how effective special interests are 
in their fundraising efforts. Many are very technical and very sub- 
stantive. 

EPA needs to read them, assess them, compare them. It needs 
to investigate the issues raised by California thoroughly, analyze 
each and every document California relies upon, review supporting 
comments that may add new information California did not in- 
clude, examine each argument raised in opposition to granting the 
waiver, determine the most relevant arguments and points that 
need to be taken into account in making the final decision, and de- 
termine the ramifications of a decision. And then and only then, 
EPA needs to make a decision. 

Now, it has been just over a month since the comment period 
closed, 1 month. With what the EPA must go through, I would be 
highly disturbed if the EPA said that is planned to make a decision 
before the end of the year. Rushing this process is unacceptable. In 
fact, it would be arbitrary and capricious in law and in fact. 

Mr. Administrator, I expect you to fully deliberate this important 
issue so that all the facts and considerations are taken into ac- 
count. 

I am having trouble understanding the need for this waiver. One 
of the prerequisites for granting this waiver is that it is needed in 
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California to meet compelling and extraordinary conditions. Among 
the problems California listed that would occur from global warm- 
ing are the higher temperatures will bring increases in heat waves, 
droughts, forest fires, flooding and smog and harm to the State’s 
water supplies and agriculture productivity. 

There is one small problem with that, and that is California is 
not experiencing global warming. The State is experiencing global 
cooling. In fact, the temperatures in California are lower today 
than the average temperatures since the beginning of the 20th cen- 
tury. The chart here speaks for itself. The California temperatures 
over the last two decades, as you can see, temperatures have 
trended downward at 0.12 °F. If this were to continue through the 
remainder of this century, California’s temperatures would decline 
by more than 1 °F. 

Exactly where is the harm that is compelling and extraordinary? 
California’s actual temperatures may inconveniently vary from the 
models, but if the models show California should have warmed and 
in fact it has been cooling, shouldn’t we view these estimates of fu- 
ture warming with somewhat of a jaundiced eye? 

A bill has been introduced that would force you, Mr. Adminis- 
trator, to approve or disapprove the waiver request within 30 days. 
I assume supporters hope EPA will rubberstamp all future re- 
quests on the basis that EPA has not denied a waiver before. Two 
major reasons for this are the California standard has always been 
confined to addressing local problems and has been more protective 
than Federal standards. But this is not a local issue. It is a global 
one. California has shown no harm. As this chart I have shown you 
demonstrates — this same chart, chart one, if anything, California is 
experiencing a cooling and not warming. 

Also, unlike past waivers, it appears this time California’s waiver 
request would not result in more protective standards. I ask that 
this report by NERA, and I have copy of it right here, the economic 
consulting company, be placed in the record. It concludes Califor- 
nia’s light duty vehicle regulations are less protective than Federal 
regulations. 

Now, if that is the case, Mr. Administrator, you cannot grant this 
waiver. If serious economic modeling finds that this is the case, you 
had better have a far more detailed economic modeling with far dif- 
ferent conclusions before you grant a waiver. In fact, I believe that 
if the legislation were to pass, you would be compelled to deny the 
waiver. 

Thank you. Madam Chairman. 

[The prepared statement of Senator Inhofe follows:] 

Statement of Hon. James M. Inhofe, U.S. Senator from the 
State of Oklahoma 

Madame Chairman, I am disturbed that we are having this hearing today. Just 
two months ago, we had a hearing on this. And shortly before that, Administrator 
Johnson told Members of the committee that EPA would conduct a thorough process 
to make a decision in an expeditious and timely manner. EPA has met this commit- 
ment so far and there is no indication that it will not continue to do so. 

In making a decision of this magnitude, it would be improper for EPA not to in- 
volve the public and formally solicit notice and comment. It has done so. EPA in- 
tended to close the public comment period on June 15th. It did so. 

EPA has received more than 30,000 comments. While some of these are what I 
call “postcard comments” that provide us no information of any value other than 
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knowing how effective special interests are in their fundraising efforts, many are 
very technical and very substantive. EPA needs to read them, assess them, and 
compare them. It needs to: investigate the issues raised by California thoroughly; 
analyze each and every document California relies upon; review supporting com- 
ments that may add new information California did not include; examine each argu- 
ment raised in opposition to granting the waiver; determine the most relevant argu- 
ments and points that need to be taken into account in making the final decision; 
determine the ramifications of its decision; and then — and only then — EPA needs to 
make a decision. 

It has been just over a month since the comment period closed. One month, Ma- 
dame Chairman! With what the EPA must go through, I would be highly disturbed 
if EPA said that it planned to make a decision before the end of the year. Rushing 
this process is unacceptable. In fact, it would be arbitrary and capricious — in law 
and in fact. Mr. Administrator, I expect you to fully deliberate this important issue 
so that all the facts and considerations are taken into account. 

I’m having trouble understanding the need for this waiver. One of the pre- 
requisites for granting this waiver is that it is needed in California to meet “compel- 
ling and extraordinary conditions.” 

Among the problems California listed that would occur from global warming are 
that higher temperatures will bring increases in heat waves, droughts, forest fires, 
flooding and smog, and harm to the State’s water supplies and agricultural produc- 
tivity. 

There is one small problem with all of that — California is not experiencing global 
warming; the State is experiencing global cooling. In fact, temperatures in Cali- 
fornia are lower today than average temperatures since the beginning of the 20th 
Century. 

I want to draw your attention to this chart of California’s temperatures over the 
last two decades. As you can see, temperatures have trended downward at 0.12 °F. 
If this were to continue through the remainder of this Century, California’s tem- 
peratures would decline by more than 1 °F. 

Exactly where is the harm that is compelling and extraordinary? California’s ac- 
tual temperatures may inconveniently vary from the models, but if the models show 
California should have warmed, and in fact it has been cooling, shouldn’t we view 
these estimates of future warming with somewhat of a jaundiced eye. 

A bill has been introduced that would force you, Mr. Administrator, to approve 
or disapprove a waiver request within 30 days. I assume supporters hope EPA will 
rubber-stamp all future requests on the basis that EPA has not denied a waiver be- 
fore. Two major reasons for this are that California’s standard has always been con- 
fined to addressing local problems and has been more protective than federal stand- 
ards. 

But this is not a local issue, it is a global one and California has shown no harm. 
As this chart I’ve showed you demonstrates, if anything California is experiencing 
cooling, not warming. 

Also, unlike past waivers, it appears this time California’s waiver request would 
not result in more protective standards. I ask that this report by NERA economic 
consulting be placed in the record. It concludes California’s light duty vehicle regu- 
lations are less protective than federal regulations. If that is the case, Mr. Adminis- 
trator, you cannot grant this waiver. And if serious economic modeling finds this 
is the case, you had better have far more detailed economic modeling with far dif- 
ferent conclusions before you were to grant a waiver. 

In fact, I believe that if the legislation were to pass, you would be compelled to 
deny the waiver. 

Thank you. 

Senator Boxer. Thank you very much. 

Senator Lautenherg. 

OPENING STATEMENT OF HON. FRANK R. LAUTENBERG, U.S. 
SENATOR FROM THE STATE OF NEW JERSEY 

Senator Lautenberg. Thank you, Madam Chairman, for holding 
another hearing on EPA’s failure to act to protect the environment. 

Three months ago, Mr. Johnson, Administrator Johnson, told this 
committee that, “the Administration has heen taking steps to tack- 
le climate change.” He also told us that he couldn’t comment on the 
process for granting California a waiver to implement the standard 
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which calls for new cars to emit 30 percent fewer greenhouse gases 
by 2016. 

The waiver is critical as cars, trucks and buses account for one- 
third of all the greenhouse gas emissions in the United States. 
Those emissions are directly responsible for global warming. 

Regarding the waiver process, Administrator Johnson told this 
committee, “I must be mindful that the appropriate process is fol- 
lowed, which requires that I not prejudge any determinations.” Un- 
fortunately, pre-judging seems to be happening. It is exactly what 
others in the Bush administration are doing. 

Last month, the Department of Transportation contacted con- 
gressional offices urging them to weigh in against granting Cali- 
fornia the Pailey waiver. In the face of Mr. Johnson’s promise of 
an unbiased process, such an action by another executive agency is 
alarming. This Pailey waiver is important to California, to my 
State and to other States who want to follow the standard to con- 
serve our environment and protect our health. 

One estimate predicts that if all the States waiting to adopt the 
Pailey standard were today given a waiver to adopt it, they could 
reduce emissions by at least 64 million metric tons of carbon diox- 
ide by 2020. Now, those kinds of numbers don’t usually register, 
but when we talk about it, that is the equivalent of approximately 
12 million cars off the road. 

California, New Jersey and 11 other States have been forced to 
wait for the EPA to grant this waiver to begin cutting emissions 
from their vehicles. The EPA has granted these kinds of waivers 
more than 40 times in the past, and here it has taken more than 
18 months to consider this one. The environment cannot wait any 
longer. The people in the country don’t want to wait any longer. 
Every day that EPA prevents States like California, New Jersey 
and the others from reducing emissions is a day that costs future 
generations clean air and a healthy environment. 

The EPA needs to act and act now. We have a continuing debate 
here about whether or not reality is in front of us, but we need a 
reminder that the year 2006 was 2.2 °F higher on average than 
any State before this. That is an ominous sign. 

I look forward to Administrator Johnson’s testimony and how he 
intends to expedite the Pailey process for the sake of the environ- 
ment that his Agency is supposed to protect. 

Madam Chairman, thank you. It is well that we are having this 
hearing right now. We are going to move the process along, we 
hope. Administrator Johnson, we will be asking you some ques- 
tions. You might have expected that. 

Thank you. 

Senator Boxer. Senator Carper. 

OPENING STATEMENT OF HON. THOMAS R. CARPER, U.S. 

SENATOR FROM THE STATE OF DELAWARE 

Senator Carper. Thanks, Madam Chairman. 

Senator, I am going to just say I look forward to Administrator 
Johnson’s testimony, but first I look forward to the testimony of 
Senator Bill Nelson of Florida. We thank him for joining us. I hope 
he is ready for the rigorous questions we are going to throw his 
way as we prepare to grill him on this day. 
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Putting that aside though for just a moment, like my colleagues 
I look forward to hearing from the Administrator what he has to 
say in response to the request from the Governor of California on 
behalf of the people of California. 

I also look forward to hearing what you have to say in response 
to the Supreme Court decision authorizing EPA to go to work on 
CO 2 emissions with respect to mobile sources. 

Finally, I look forward to any comments — and this is what we 
call “telegraphing” our pitch in Delaware — but I look forward to 
your latest thoughts on responding more fully to the letter I sent 
you on May 10 suggesting three specific steps that EPA could take 
to inform your decisionmaking as you contemplate the best meth- 
ods for reducing greenhouse gases. 

The first suggestion was to encourage EPA to develop a manda- 
tory inventory and registry of major greenhouse gas sources in the 
United States. The second point that we made is just the thought 
that I felt was imperative, and I still feel it is imperative for EPA 
to do more to help us to deploy clean coal technology by developing 
health and safety standards for geological sequestration. 

The third point was to encourage EPA to develop standards and 
practices on how best to estimate, how best to measure, and how 
best to verify emission offsets for biological and agricultural sector 
sequestration. 

On those three points, we have gotten a response, but to be hon- 
est with you, not the kind of response that I would have hoped for. 
I look forward to any further comments that you have to share 
with us today. 

Thank you. 

Senator Lautenberg. Madam Chairman, if I may apologize. I 
was reminded by my friend from Delaware that Senator Nelson 
was there. We are assured that his testimony is going to be agree- 
able. That is the only reason is so focused on Mr. Johnson. 

Thank you. 

Senator Boxer. I don’t think there is much of a shock with that. 
I think we do agree with that. 

Senator Cardin. 

OPENING STATEMENT OF HON. BENJAMIN L. CARDIN, U.S. 

SENATOR FROM THE STATE OF MARYLAND 

Senator Cardin. Madam Chair, I also thank you for convening 
this hearing. 

I thank Senator Nelson for being here. It is a pleasure to have 
him testify before our committee. I am a strong supporter of your 
legislation that would set a deadline for the EPA acting on this 
waiver. I regret that that legislation is needed. We had a hearing 
here last May when the Administrator was present and sort of 
questioned as to how much additional time is needed before acting 
on the waiver. At that time, we suggested 60 days that we thought 
was reasonable, which means that the waiver would have been 
acted on by July 1, but it wasn’t. I am disappointed by that. 

The people of the State of California have been waiting since De- 
cember 21 , 2005 when they first moved forward with this applica- 
tion. So it has been a long time. It is time for the EPA to act on 
this. I have a special interest because the State of Maryland, like 
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other States, joined California and is seeking this ability to act re- 
sponsibly as it relates to emissions. 

So we are very much interested in getting this issue moving 
along. A new study just completed by the National Capital Region 
Transportation Planning Board demonstrates vividly the value of 
the California waiver. The report shows that the waiver could cut 
projected levels of carbon dioxide by more than four tons in the re- 
gion by 2020, and nearly six tons by 2030. I ask. Madam Chair- 
man, that the full presentation from the Transportation Planning 
Board be included as part of the hearing record today. 

Senator Boxer. Without objection, so ordered. 

[The referenced information can be found on page 170.] 

Senator Cardin. This one action, simply granting the request 
that will allow States to tackle the problem that the EPA and this 
Administration seem so willing to ignore, can result in tons of pol- 
lution reductions. EPA’s failure to act will result in tons of addi- 
tional greenhouse gases polluting the region. That is unacceptable 
to me and to the people of the Washington Metropolitan Area, and 
certainly should be unacceptable to EPA. 

In my State, mobile sources are the leading causes of smog and 
one of the leading causes of greenhouse gas emissions. We have 
some of the worst smog in the Nation during the Code Red days. 
More than 70 percent of the pollution comes from cars and light 
trucks. Cars that will meet the new greenhouse gas standards will 
also help to clear our air of nitrogen oxides, so we can get very sub- 
stantial double benefits. 

I firmly believe that the Congress must act to provide the clear, 
comprehensive legislative framework which mandates caps to ad- 
dress global warming. But until we do so, the States must be free 
to act to begin addressing this compelling problem. We have lost 
precious time while the Bush administration tried to evade its re- 
sponsibility to the American people to regulate greenhouse gases. 
The various voluntary initiatives that the Administration has pur- 
sued are no substitute for the full rigor of the Clean Air Act and 
its mandatory provisions. 

I urge the EPA and the Bush administration to grant California’s 
waiver with all deliberate speed. 

Again, I thank the Chairman for this hearing. 

[The prepared statement of Senator Cardin follows:] 

Statement of Hon. Benjamin L. Cardin, U.S. Senator from the 
State of Maryland 

Madame Chairman. Thank you for holding this hearing today. I will keep my 
opening statement brief. 

Three months ago we held a hearing on the Supreme Court rulings on two Clean 
Air Act issues, including the California Waiver. Two months ago we held a hearing 
which focused directly on the California Waiver and EPA plans. And today we meet 
again. Although I believe that some Senators may be growing weary with this topic, 
we can only imagine the frustration that the State of California must be feeling. 

California made its request for a Clean Air Act waiver on December 21, 2005. So 
while we have been revisiting this issue for several months, the State of California 
has been struggling with this issue for more than a year. In fact, it has now been 
more than 19 months in which the request has been pending with EPA. 

EPA took an extraordinary amount of time to formally start the regulatory proc- 
ess. That process is now underway. Public Hearings have held; public comments 
have been received; and the record is now closed. All that needs to happen now is 
for EPA to finalize the record and issue the waiver. 
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Although I will want to seek additional details from EPA Administrator Johnson, 
the fundamental question is simple: When will EPA grant California’s waiver re- 
quest? In May I told Administrator Johnson that a reasonable timetable would be 
60 days from the date of that hearing. More than 60 days have passed, and not only 
has EPA not made a decision, Administrator Johnson has announced that the Agen- 
cy will not render a decision until the end of the calendar year. 

That is simply unacceptable. 

Maryland, like a number of other States, has already adopted legislation that 
would enable it to join with California in regulating greenhouse gas emissions from 
cars and trucks. 

A new study just completed by the National Capital Region Transportation Plan- 
ning Board demonstrates vividly the value of the California waiver. The report 
shows that the waiver could cut projected levels of carbon dioxide by more than four 
tons in the region by 2020 and nearly six tons by 2030. 

I ask that the full presentation from the Transportation Planning Board be in- 
cluded as part of the hearing record today because these numbers are really quite 
remarkable. This one action — simply granting the request that will allow States to 
tackle the problems that the EPA and this Administration seem so willing to ig- 
nore — can result in tons of pollution reductions. 

EPA’s failure to act will result in tons of additional greenhouse gases polluting 
the region. That’s unacceptable to me and to the people of the Washington metro- 
politan area and it certainly should be unacceptable to EPA 

In my State mobile sources are the leading cause of smog and one of the leading 
causes of greenhouse gas emissions. We have some of the worst smog in the Nation, 
and during ‘Code Red’ days, more than 70 percent of the pollution comes from cars 
and light trucks. 

Cars that will meet the new greenhouse gas standards will also help to clear our 
air of nitrogen. We get a very substantial double benefit. 

I firmly believe that the Congress must act to provide a clear, comprehensive leg- 
islative framework with mandatory caps to address global warming. But until we 
do so, the States must be free to act to begin addressing this compelling problem. 

We have lost precious time while the Bush Administration tried to evade its re- 
sponsibility to the American people to regulate greenhouse gases. The various vol- 
untary initiatives that the Administration has pursued are no substitute for the full 
rigor of the Clean Air Act and its mandatory provisions. I urge the EPA and the 
Bush Administration to grant California’s waiver with all deliberate speed. 

Neither California nor Maryland can afford to wait any longer. 

Senator Boxer. Thank you, Senator. 

Before I call on Senator Nelson, I am going to place in the record, 
unless there is objection, a chart of the National Oceanic and At- 
mospheric Administration showing that since 1950, California has 
warmed on average 0.31 °F per decade. It is a little bit too hard 
to see this. The green line has just gone steadily up, and of course 
there are years when it goes down. We all know that, but overall 
the trend is very clear. So I wanted to put that in the record. 

In addition to that, I want to place in the record an article that 
just came out July 23: “California Health Services Releases Study 
of 2006 Heat Wave Fatalities.” The California Department of 
Health Services released a study of deaths related to the 2006 heat 
wave covering 140 deaths listed as heat-related by county coroners. 

I will place those in the record at this time. 

[The referenced documents follows:] 
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1 o£ 427 DOCUMENTS 


University Wire 
July 23, 2007 Monday 

Calif, health services releases study of 2006 heat 
wave fatalities 

BYLlNEt By Geoff Johnson, The California Aggie; SOURCE: UC-Davis 
LENGTH: 448 words 
DATELINE: DAVIS, Calif, 

The California Department of Health Services released a study of deaths related 
to the 2006 heat wave between July 15 and August 1. Covering 140 deaths listed as 
"heat-related" by county coroners, the study was conducted in order to guide the 
state's efforts in the event of another such heat wave, said California Department 
of Public Health spokesperson Suanne Buggy. 

"The study was not intended to provide the total count of deaths, but a sample 
to study risk factors for death to enable preventive or mitigating measures to be 
implemented to reduce risk and death," Buggy said in an e-mail, and added that 
another study estimating the total number of deaths caused by heat stroke in 
California would be forthcoming. 

Among the findings of the study was that most of the deaths occurred between 
July 22 and July 28, and seven counties accounted for 80 percent of the deaths. 

Imperial County topped the list with 6.4 deaths per 100,000 inhabitants, 
followed by Stanislaus, San Joaquin, Fresno, Kern, Sacramento and San Bernardino 
counties. Sacramento County had a 0.9 death rate. 

According to the report, 90 percent of the studied victims were over 50 years 
old. 


"in general, the people that get into trouble are at the extremes of age, most 
often the elderly," said Dr, Abram Levin, a physician at the Sutter Davis Emergency 
Department . 

Heat exhaustion, which can lead to potentially lethal heat stroke, can occur 
when people are dehydrated and dressed improperly, especially if exercise is 
involved, said Levin. Nausea, vomiting, headaches and fever are all symptoms to 
watch for, he said. When it gets hot enough, air conditioning can help prevent heat 
stroke, Levin said, but other options are available. 

"I would recommend light clothing, a fan, and even considering spraying yourself 
with cool water for evaporative cooling," Levin said. "Probably the most important 
thing is staying well hydrated.” Levin advised anyone experiencing heat exhaustion 
to look for shade and get plenty of electrolytes . 

The report also found that 90 percent of the observed deaths occurred in 
neighborhoods where 50 percent or more residents live below the federal poverty 
threshold. Currently, California housing codes have only minimum heat standards 


https://w3.nexis.com/new/delivery/PrintDoo.do?fileSi2fi=6019&jobHandle=1861%3A395... 7/26/2007 
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which dictate when heaters must be turned on, said Ron Javor, assistant deputy 
director for the California Department of Housing and Cotiununity Development, 

"We have never had maximum heat levels, and I am not aware of any other state 
which has maximum heat levels,” Javor said. Javor said the closest he had seen of 
anything like that was the city of Sacramento offering incentives to hotels to 
include air conditioning. 

{C) 2007 The California Aggie via U-WIRB 
LOAD-DATE* July 23, 2007 
LANGOAOBt ENGLISH 
ptraLiCATiON-TypB! Newspaper 

Copyright 2007 The California Aggie via U-Wire 
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Senator Boxer. Senator Nelson, we are very glad that you are 
here. I will give you 10 minutes. 

STATEMENT OF HON. BILL NELSON, U.S. SENATOR FROM THE 
STATE OF FLORIDA 

Senator Nelson. Madam Chairman, I won’t take the 10 minutes. 
Senator Inhofe, Senator Carper, Senator Lautenberg, Senator 
Cardin, you all are my personal friends and it is a privilege for me 
to be here. I want to specifically respond to Senator Inhofe, who is 
my personal friend. 

As you all were discussing this matter, it occurred to me, one of 
my predecessors. Senator Lawton Chiles, retired from the Senate 
and one of his stated reasons was that there was just too much 
gridlock in Washington; that it was hard to get anything done. I 
happened to reflect on that as you all were opining your different 
positions. 

Senator Inhofe, it is true that California petitioned for a waiver 
in December 2005. That is over a year and a half ago. The reason 
that Florida comes to the table and why I have jumped into this 
with all four fours is that our Governor, a Republican, Charlie 
Crist, has recently joined with Governor Schwarzenegger in being 
one of those States that is applying to EPA for a waiver so that 
Florida can have higher emissions standards than in their own 
good judgment, the State’s judgment about what is best for the 
State. Read States’ rights, that they in their judgment could have 
a standard that was higher than the standards required in the na- 
tional. 

I have submitted for the record and would ask. Madam Chair- 
man, that the letter from Governor Crist be a part of the record, 
of which he endorses this concept. When I called Charlie to tell him 
what I was about to do, he said, how did you think this up? I said, 
well I read the statute, and what the statute says when it was 
passed I think in circa 1990, that California has the first waiver 
and then other States will follow after the decision is made on Cali- 
fornia. 

So if Florida wants to control its own destiny, there has to be the 
decision with regard to California. So I followed what is a common 
sense approach to this. Since the matter has been pending before 
the EPA for over a year and a half, the legislation simply says that 
no later than 30 days after the date of the enactment of this sub- 
section, but in no case later than September 30, 2007, the Adminis- 
trator shall issue to the Governor of each applicable State a deci- 
sion on each request for a waiver of preemption under section B, 
and so forth. 

It doesn’t say what his decision should be. That is the province 
of the executive branch. It says that that frustration that led Sen- 
ator Chiles to finally retire, that we bring, to use the language of 
pilots, we bring in for a landing a decision. 

Now, why is this important to my State and to 12 other States 
in addition to California? Florida has more coastline than any other 
State except Alaska. Florida’s coastline is considerably more than 
California, and most people think of California as having the larg- 
est coastline. 
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We are in the subtropical region and indeed, what happens up 
there that causes a greenhouse effect is going to have the first con- 
sequences on the shores of a State like my beloved Florida, of 
which my family came to Florida 177 years ago. I don’t want to see 
the effects of those additional greenhouse emissions have those 
kind of effects. 

And so Madam Chairman, that is why I am here, and that is 
why I read the statute, and that is why I, as a Democrat, this isn’t 
a bipartisan matter with my Republican Governor. This is a non- 
partisan issue. 

The States that have applied for the waiver. Senator Inhofe, 44 
percent of the entire Nation’s population are in those States. This 
is those States wanting to take control of their own destiny. 

So Madam Chairman, I told you I didn’t need to take 10 minutes. 
I just wanted to lay out why I come to the table with this legisla- 
tion. 

Senator Boxer. Thank you so much. Senator Nelson. 

Any Members wish to ask a question to Senator Nelson at this 
time? If not, we thank you very, very much, and we will call Ad- 
ministrator Johnson to the table. 

While he is coming forward, I ask unanimous consent to enter 
Senator Whitehouse’s statement into the record, as well as Gov- 
ernor Crist’s letter. 

[The referenced document follows. Senator Whitehouse’s state- 
ment was not received at time of print.] 



15 



Charlie Crist 

Governor 


July 25, 2007 


The Honorable Barbara Boxer 
Chairwoman 

U S. Senate Committee on Environment and Public Works 
410 Dirksen Senate Office Building 
Washington, DC 20510 

The Honorable James Inhofe 
Ranking Member 

U.S. Senate Committee on Environment and Public Works 
456 Dirksen Senate Office Building 
Washington, DC 20510 

Dear Chairwoman Boxer and Ranking Member Inhofe: 

I want to commend you for your leadership in holding today’s hearing to 
examine the status of California’s waiver request from EPA with regards to 
vehicle emission standards. 

As you may know, just two weeks ago, I held the “Serve to Preserve’’ 
Climate Change Summit in Miami, Florida to determine ways for Florida to 
diversify its energy supply, focus on renewable sources of energy, find ways to 
reduce energy consumption by state employees and reduce vehicle emissions. 
Florida is the third largest energy consumer in the U.S. and one of the world’s top 
25 producers of greenhouse gases. Vehicle emissions account for forty-one 
percent of Florida’s greenhouse gas emissions coming from vehicle exhausts. 

With almost 1,350 miles of coastline, Florida is particularly vulnerable 
to the threats associated with climate change. I believe that is our duty to do 
everything we can to develop and implement solutions to preserve our 
climate, and I believe we must take action now. 

Addressing vehicle emissions is a key component of Florida’s action 
plan. We have chosen to follow the great leadership of my friend. Governor 
Arnold Schwarzenegger by calling for a reduction of emissions in vehicles 
sold in Florida beginning in 2009. 


THE CAPITOL 

TalwhaSSEE. Flosida 32399 • f850> 488-2272 • Fax (8,50) 922-4299 
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The Honorable Barbara Boxer 
The Honorable James Inhofe 
July 25, 2007 
Page Two 


I applaud you, Chairwoman Boxer, along with Senator Feinstein and my 
fellow Floridian and friend Senator Bill Nelson for pushing this issue to the 
forefront with your legislation calling for EPA to rule on this matter within 30 days. 

Allowing states to take the necessary steps to reduce greenhouse gases 
and to do their part to reduce their carbon footprint is a critical component to any 
successful national strategy on climate change. 

Florida anxiously awaits. 


Sincerely, 

* Charlie Crist 


CC/kf 

Cc: Florida Congressional Delegation 
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Senator Boxer. I think it is interesting, before Senator Nelson 
leaves, to say that his closing line is “Florida anxiously awaits.” 
This is the sense of urgency I hear in your voice, and it is certainly 
indicated in his letter. So we will put those in the record as well. 

Administrator, welcome. You can take up to 10 minutes. 

STATEMENT OF STEPHEN L. JOHNSON, ADMINISTRATOR, U.S. 

ENVIRONMENTAL PROTECTION AGENCY 

Mr. Johnson. Thank you very much. Madam Chairman. Good 
morning. Chairman Boxer and members of the committee. 

I appreciate this opportunity to update you on the status of 
EPA’s response to the California petition for its greenhouse gas 
motor vehicle emission standards. As you know, on June 15, EPA 
completed the public comment process required by the Clean Air 
Act. Although we received requests to extend the deadline, in an 
effort to move forward quickly and responsibly, we decided to close 
the comment period and begin our review. 

During the comment process, we were committed to be as open 
and inclusive as possible. So in addition to our normal practice of 
offering a public hearing in Washington, DC, we also held a hear- 
ing in Sacramento, CA. We received over 60,000 comments, includ- 
ing thousands of pages of technical and scientific documentation. 
This is an unprecedented number of comments on a California 
waiver request. Given the complexity of the issues, we have de- 
voted the necessary resources to expeditiously review the extensive 
comments and respond to the requests. 

Currently, the Agency is performing a rigorous analysis in order 
to properly consider the legal and technical issues that we must ad- 
dress in making a decision under the Clean Air Act waiver criteria. 

Recognizing the importance of a timely decision, I recently wrote 
to Governor Schwarzenegger committing to make a final deter- 
mination on the request by the end of this year. We will continue 
to inform the committee of our progress in this matter. 

I would also like to briefly address other recent developments in 
the Bush administration’s aggressive and practical strategy to re- 
ducing greenhouse gas emissions, while advancing our Nation’s en- 
ergy security. As part of an unparalleled financial, international 
and domestic commitment to addressing this global challenge, ear- 
lier this year the Administration sent Congress legislative pro- 
posals to achieve the President’s Twenty in Ten plan. The Presi- 
dent’s Twenty in Ten plan would require the use of 35 billion gal- 
lons of renewable and alternative fuel by 2017. It would also re- 
form and modernize CAFE standards, increasing fuel efficiency for 
cars up to 4 percent per year beginning 2010, and up to 4 percent 
for light trucks beginning in 2012. 

While the President continues to believe that effective legislation 
is the best approach to implementing his plan, on May 14 he di- 
rected EPA and our Federal partners to move ahead and take the 
first regulatory steps to address greenhouse gas emissions from 
cars. We are working across agencies to develop a proposed regula- 
tion by the end of this year, with a final rule out by the end of 
2008, as directed by the President. 

This is an aggressive pace for developing any rule, let alone a 
rule of this magnitude. 
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Before I conclude, I would like to take this opportunity to note 
that this past Tuesday, EPA released its economic and technical 
analysis of S. 280, the McCain-Lieberman Climate Stewardship 
and Innovation Act of 2007. I would be happy for my technical staff 
to continue to answer your questions regarding this analysis. 

Once again, thank you for the chance to testify this morning. Be- 
fore I take questions, I would ask that my full written statement 
be submitted for the record. 

Thank you. Madam Chairman. 

[The prepared statement of Mr. Johnson follows:] 

Statement of Stephen L. Johnson, Administrator, U.S. Environmental 
Protection Agency 

Good morning. Chairman Boxer and members of the Senate Committee on Envi- 
ronment and Public Works. I appreciate the opportunity to come before this Com- 
mittee again to update you on the status of EPA’s response to California’s request 
for a waiver of preemption for its greenhouse gas motor vehicle emission standards. 
I also will address other recent developments regarding the Administration’s efforts 
to address the long term challenge of global climate change. 

I. the CALIFORNIA WAIVER REQUEST 

First, I want to clarify that EPA is following two separate tracks for the consider- 
ation of greenhouse gas regulations for motor vehicles. As I have previously indi- 
cated in Congressional testimony, EPA is working with its interagency partners to 
develop a proposed rule for the federal regulation of emissions of greenhouse gases 
from new motor vehicles. After considering public input through a notice and com- 
ment process, it is our intention to issue a final rule by the end of 2008. Separately, 
EPA is considering California’s waiver request for its motor vehicle greenhouse gas 
regulation, under the statutory waiver authority provided in section 209 of the 
Clean Air Act. 

With respect to the California waiver request, we have completed the public com- 
ment process required by the Clean Air Act. In addition to our normal practice of 
offering a public hearing in Washington, DC, which was held on May 22nd, at the 
request of the state, we held an additional hearing in Sacramento, California, on 
May 30th. We heard from over 80 individuals representing a broad scope of inter- 
ests including States and local governments, public health and environmental orga- 
nizations, academia, industry and citizens. 

In our Notice announcing the public comment process we stated that the written 
comment period would close on June 15, 2007. We received requests to extend the 
deadline but did not do so. We received well over 60,000 comments. This is an un- 
precedented number of comments on a California waiver request. Parties com- 
mented on the three statutory waiver criteria as well as the additional three ques- 
tions we raised in our April notice. 

We are now examining the full range of technical and legal issues raised by the 
comments. Given the complexity of the issues presented in the California waiver re- 
quest, EPA is devoting the necessary resources in order to expeditiously review the 
extensive comments we have received, and respond to the waiver request. The Agen- 
cy is performing a rigorous analysis in order to properly consider the legal and tech- 
nical issues that we must address in making a decision under the Clean Air Act 
waiver criteria. In recent written correspondence with California’s Governor 
Schwarzenegger, I have committed to issuing a decision on the waiver by the end 
of this year. We will continue to inform the Committee of our progress in this mat- 
ter. 


II. the “twenty in ten” rulemaking PROCESS 

Earlier this year, the Administration sent Congress legislative proposals to 
achieve the “Twenty in Ten” plan. The plan would increase the supply of renewable 
and other alternative fuels by setting a mandatory fuels standard to require the 
equivalent of 35 billion gallons of renewable and other alternative fuels in 2017, 
nearly five times the 2012 Renewable Fuels Standard (RES) mandate established 
by the Energy Policy Act of 2005. In 2017, this will displace 15 percent of projected 
annual gasoline use. This plan would replace the RES in the year 2010, while re- 
taining the flexible credit, banking, and trading mechanisms contained in the RES. 
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It would provide an accelerated schedule for alternative fuel requirements in the 
years 2010 to 2017. 

The plan also would reform and modernize Corporate Average Fuel Economy 
(CAFE) standards for cars, and further increase the CAFE standards for light 
trucks. Fuel efficiency standards for cars would be increased substantially beginning 
in 2010, and for light trucks beginning in 2012. In 2017, we aim to reduce projected 
annual gasoline use by up to 8.5 billion gallons, a further 5 percent reduction that, 
in combination with increasing the supply of renewable and other alternative fuels, 
will bring the total reduction in projected annual gasoline use to 20 percent. 

While the President continues to believe that effective legislation is the best ap- 
proach to implementing his “Twenty in Ten” plan, he has directed EPA and our fed- 
eral partners to work toward these goals now by developing regulations based on 
the framework of “Twenty in Ten”. The President has directed us to complete this 
regulatory process by the end of 2008. This is a very aggressive timeframe, but one 
that I am confident that my staff, working with our federal partners, can achieve. 

EPA meets regularly with the Departments of Transportation, Energy, and Agri- 
culture to ensure coordination of our work efforts. In addition, we are holding more 
than a dozen meetings with major stakeholder groups to ensure that they are in- 
volved in the process from the very beginning. We also have begun the analytical 
work necessary to establish standards that carefully consider science, available tech- 
nologies, lead time, and vehicle safety while evaluating benefits and costs. As part 
of this process, we are working to identify the appropriate anal 3 dical resources that 
exist across the federal government to help EPA and other Departments and Agen- 
cies in their efforts to develop a rulemaking based on sound data and thorough tech- 
nical analysis. 

Any regulation of greenhouse gas emissions from new motor vehicles under Clean 
Air Act section 202(a) requires that EPA make a determination that emissions of 
greenhouse gases from new motor vehicles, primarily carbon dioxide emissions, 
cause or contribute to air pollution that may reasonably be anticipated to endanger 
public health or welfare. Section 211(c) of the Clean Air Act contains a similar 
standard with respect to motor vehicle fuels. We are therefore reviewing the most 
recent and robust scientific evidence from the climate change research community, 
including EPA’s own Global Change Research Program. 

A substantial amount of work remains to determine the scope of our assessment. 
For example, EPA may need to consider a range of science and impact issues, such 
as the accumulation of greenhouse gas concentrations in the atmosphere; the ob- 
served trends in average global warming, projected sea level rise, and precipitation 
patterns; the attribution of these and other observed changes to emissions of carbon 
dioxide and other greenhouse gases from human activities; the impact of US green- 
house gas emissions on global CO 2 concentrations; the vulnerability of the natural 
environment, human health, and society to climate change; and the future projected 
effects within the U.S. under various projected rates of climate change over the 
course of this century. As directed by Executive Order 13432, EPA will coordinate 
with, and seek input from, climate change experts in other government agencies as 
well as the public. 

When approaching the issue of greenhouse gas emissions estimates from the 
transportation sector, it should be recognized that 95 percent of such emissions con- 
sist of carbon dioxide, with the remaining 5 percent of emissions consisting of ni- 
trous oxide and methane exhaust emissions and hydrofluorocarbons from air condi- 
tioners. In addressing greenhouse gas emissions from the transportation sector, one 
must recognize that on-board technology to control carbon dioxide emissions from 
vehicles does not currently exist, however carbon dioxide emissions from vehicles 
can be reduced by increasing their fuel economy. In addition, using a Department 
of Energy model, EPA analysis conducted as part of the Renewable Fuel Standard 
shows that fuels such as cellulosic ethanol have the potential to offset lifecycle 
greenhouse gas emissions by over 90 percent when compared with gasoline derived 
from crude oil. Biodiesel can result in the displacement of nearly 68 percent of 
lifecycle greenhouse gas emissions relative to diesel made from petroleum. Increas- 
ing the use of such fuels in the transportation sector has the potential to make sub- 
stantial reductions in greenhouse gas emissions. Increasing the fuel economy of a 
vehicle can also decrease greenhouse gas emissions. 

III. A NEW INTERNATIONAL FRAMEWORK ON ENERGY SECURITY AND CLIMATE CHANGE 

On May 31st, the President called upon the world’s major economies to work to- 
gether to develop a long term global goal to reduce greenhouse gas emissions. The 
President’s plan recognizes that a new climate framework must be developed in a 
way that enhances energy security and promotes economic growth and includes both 
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major developed and developing economies. This fall, the United States will convene 
the first of a series of meetings for the world’s largest economies and energy con- 
sumers to advance and contribute to a new global agreement under the United Na- 
tions Framework Convention on Climate Change (UNFCCC). The participants in 
the framework will work together to develop a global emissions reduction goal, 
underpinned by national strategies and sectoral approaches that will set a practical, 
but flexible, path forward. The effort will build on the Asia Pacific Partnership on 
Clean Development and Climate and other partnerships to develop and implement 
clean energy technologies. We were pleased that the major elements of the Presi- 
dent’s proposal were favorably received and incorporated into the leaders’ statement 
at the recent meetings of the G8+5 in Germany a short time ago. 

IV. CONCLUSION 

Ms. Chairman, today I have outlined EPA’s consideration of California’s request 
for a waiver of preemption for its greenhouse gas motor vehicle emission standards, 
our “Twenty in Ten” legislative proposals, as well as recent developments regarding 
the Administration’s efforts to address the important issue of global climate change. 
I look forward to working with you and other Members of the Committee on these 
challenging issues, and would be pleased to answer any questions that you might 
have. Thank you for the opportunity to testify. 


Responses by Stephen L. Johnson to Additional Questions from 
Senator Boxer 

Question 1. You said that you will make a decision on the California waiver by 
the end of this year. The comment period closed on June 15th. How did you arrive 
at the December date? How much time are you allotting for interagency review of 
your decision on the waiver? 

Response. In addition to holding two public hearings on California’s waiver re- 
quest (on May 22, 2007 and May 30, 2007), EPA also afforded the public the oppor- 
tunity to submit written comment until June 15, 2007. The Agency also received sig- 
nificant comments belatedly, including supplemental comments from CARB on July 
24, 2007, and from the automobile manufacturers on October 9, 2007; EPA in its 
discretion has decided to consider all belated comments in its decision-making proc- 
ess. In all, the Agency received nearly 100,000 comments during the public comment 
process. While many of the “postcard comments” reflect common views, other com- 
ments received address a wide variety of issues including those raised in questions 
4 through 7 below, and the Agency must reach a reasoned, comprehensive decision. 

My commitment to reach a waiver decision by the end of 2007 provides the Agen- 
cy with a sufficient amount of time to review an unprecedented number and scope 
of legal and technical comments — i.e., the time needed to engage in good govern- 
ment — balanced with California’s desire for expeditious action. I will work to ensure 
that any interagency review will not unreasonably delay the decision of EPA. 

Question 2. The President has asked EPA to help write regulations to implement 
his “20-in-10” plan to reduce projected gasoline consumption. In your written testi- 
mony, you stated that the schedule for the “20-in-10” rulemaking is “very aggres- 
sive.” Is this effort in any way slowing down EPA’s work on California’s waiver re- 
quest? Can you assure me that the “20-in-10” rulemaking is not getting in the way 
of a decision on California’s request? 

Response. The Agency is working expeditiously to issue a decision on the waiver 
request by the end of 2007. Our work on a greenhouse gas rulemaking for vehicles 
and fuels using 20-in- 10 as a starting point is not slowing down EPA’s work on Cali- 
fornia’s waiver request. While the Agency’s timelines on these issues — a decision on 
the California waiver by the end of this year, and a proposed rule for vehicles also 
to be issued this year — are quite aggressive, there is overlap in staff and informa- 
tion between the two efforts, and EPA has committed the necessary resources to 
complete both of these efforts in an expeditious manner. 

Question 3. Last month Department of Transportation officials actively solicited 
members of Congress and governors to oppose California’s waiver request. We now 
know that DOT’s lobbying campaign was orchestrated at the very top of the agency, 
including by DOT Secretary Mary Peters. In the midst of that campaign, you con- 
tacted Secretary Peters to discuss the California waiver. When DOT officials learned 
that you wanted to talk with Secretary Peters about the waiver, they made sure 
she was updated on calls that had been made to members of Congress and gov- 
ernors. You spoke with the Secretary later that day. The following day, more calls 
were made. 
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(a) During your conversation with Secretary Peters, did the issue of contacting 
congressional offices to oppose the California waiver come up? I asked you a similar 
question at the July 26 hearing, hut you did not provide a direct answer. Please 
answer this question “yes” or “no”. If you fail to answer “yes” or “no,” I will infer 
that the issue did come up, since you have no difficulty answering “no” if that is 
the answer to the question. 

(h) If the issue did come up, did you say anything to Secretary Peters about the 
propriety of DOT soliciting members of Congress to oppose the California waiver re- 
quest? Did you try to stop it? I asked you similar questions at the July 26 hearing, 
but you would only say that you deferred to DOT. Your failure to provide a direct 
answer to these questions strongly suggests that you knew about and acquiesced in 
dot’s campaign against the California waiver. Please answer these questions at 
this time, or I will have to conclude that you were aware of DOT’s campaign and 
did nothing to stop it. 

(c) In light of dot’s actions, how can we have any confidence that you will be 
allowed to decide the waiver request based on a fair and impartial assessment of 
the merits of the request? 

(d) Do you believe it was appropriate for DOT to solicit members of Congress and 
Governors to oppose California’s waiver request, particularly when the public was 
still commenting on the request and EPA’s expert staff had yet to complete their 
review and analysis of it? I asked you a similar question at the hearing, but you 
again deferred to DOT. Please answer the question of whether you believe DOT’s 
actions were appropriate. I you fail to answer the question, I will infer that you are 
not opposed to DOT’s efforts to enlist members of Congress and Governors to oppose 
California’s request. That, in turn, will indicate to me that you are no longer an ob- 
jective decision-maker, at least for purposes of this request. 

(e) Please submit any documents in the agency’s possession relating to DOT’s so- 
licitation of members of Congress or Governors with respect to California’s waiver 
request. Documents include draft or final memoranda or briefing papers, emails, 
notes or any other written communications. 

Response. First, let me assure you that we are working diligently on responding 
to California’s waiver request. I hold the responsibility for making a decision on 
California’s waiver request, which rests with me as Administrator of the EPA, very 
seriously. I can assure you that I am undertaking a fair and impartial assessment 
of the request. Given the complexity of the issues presented in the California waiver 
request, EPA is devoting the necessary resources in order to expeditiously review 
the extensive comments we have received, and respond to the waiver request by the 
end of this year. The Agency is performing a rigorous analysis in order to properly 
consider the legal and technical issues that we must address in making a decision 
under the Clean Air Act waiver criteria. 

As part of our regular and routine conversations, I contacted Secretary Peters to 
give her an update on the status of several actions before the agency. One of the 
items I wanted to notify her of was that the comment period on the California waiv- 
er request was closing and that while I had received requests for extension, I was 
inclined to deny these requests. While I am committed to an open and inclusive 
comment process, at the time of that conversation I was inclined to deny and, in 
fact, later did decline the requests for extension of the comment period. I do not re- 
call any specific discussion regarding contacting Congressional offices, including par- 
ticularly whether to solicit opinions on the California waiver. I do recall asking Sec- 
retary Peters whether she was aware of anyone else seeking an extension of the 
comment period. A day later I instructed my staff to deny the requests for an exten- 
sion. 

I also am enclosing copies of documents relating to DOT’s communications with 
Congress or Governors with respect to the California waiver. As you know, general 
communications between our two branches are not prohibited. Without weighing in 
on the appropriateness of specific communications undertaken by the Department 
of Transportation, I can assure you that EPA is undertaking a deliberate and rig- 
orous analysis of the waiver request, and that I, as Administrator of EPA, will be 
issuing a fair, impartial and independent decision. [See pp. 189-193.] 

Question 4. Is anyone in the Administration suggesting that EPA could deny the 
California waiver request because the Administration is developing its own, national 
rule to reduce greenhouse gas emissions from vehicles? Isn’t it correct that you could 
not deny California’s waiver request on that basis? 

Response. Various comments have been received that raise this issue. I can assure 
you that EPA is carefully assessing all comments, including those that comment on 
the relationship between the waiver request and the regulatory effort on GHG emis- 
sions from vehicles. Until EPA makes a final decision on the waiver request, it 
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would be inappropriate for EPA to indicate its position on any issue that has been 
raised, regardless of whether the issue points to a grant or denial of the waiver. 

Question 5. At the committee’s May 22, 2007 hearing, “Examining the Case for 
the California Waiver,” Professor Jonathan Adler of the Case Western University 
Law School suggested that California’s standards may not be needed “to meet com- 
pelling and extraordinary conditions.” I find that suggestion astounding. California 
is expected to experience rising sea levels, reduced water supplies, increased smog 
and a host of other serious problems as a result of global warming. Don’t these im- 
pacts fall within the meaning of “compelling” and “extraordinary”? 

Response. As with the issue noted in Question 4, various public comments have 
been received that raise this issue, and EPA is carefully assessing all comments 
(both oral and written). Until EPA makes a final decision on the waiver request, 
it would be inappropriate for EPA to indicate its position on an issue raised in the 
public comments, regardless of whether those comments are in favor of or opposed 
to granting the waiver. 

Question 6. Professor Adler and others have also suggested that since California’s 
standards cannot, by themselves, make a big dent on global greenhouse gas levels, 
the standards are not “needed” to meet compelling and extraordinary conditions. 
But, as the Supreme Court said in Massachusetts v. EPA, we often “chisel away” 
at public policy problems bit by bit. Other California vehicle emission standards 
have been only a part of larger packages of environmental controls designed to im- 
prove air quality. 

Has EPA ever before decided a California waiver request based on whether the 
standards under consideration would make a hig enough difference to the problem 
being addressed? Won’t California greenhouse gas standards, if implemented by 
California and the other 12 states that have already adopted the standards, result 
in lower greenhouse gas concentrations than would have occurred if those standards 
had not been implemented? And won’t those lower concentrations result in incre- 
mentally less global warming? 

Response. EPA has denied, in whole or in part, very few waiver requests from 
California. EPA’s decision on the waiver will be based on the statutory criteria set 
forth in Section 209 of the Clean Air Act. And again, as with the issues raised in 
Questions 4 and 5, various public comments have been received that raise this 
issue, and EPA is carefully assessing all comments (both oral and written). Until 
EPA makes a final decision on the waiver request, it would be inappropriate to take 
a position on an issue raised in the public comments, regardless of whether those 
comments are in favor of or opposed to granting the waiver. 

Question 7. I understand that you must consider whether automakers have 
enough time to meet California’s standards. Isn’t it true that the amount of avail- 
able “lead time” is measured from the date California adopted its standards, not 
from the date you decide the waiver request? Since California adopted its green- 
house gas standards in 2006, haven’t automakers had 4 years of leadtime to meet 
the first, less stringent set of standards? 

Response. As with the issues raised in Questions 4, 5, and 6, various public com- 
ments have been received that raise this issue, and EPA is carefully assessing such 
comments. Until EPA makes a final decision on the waiver request, it would be in- 
appropriate to take a position on an issue raised in the public comments, regardless 
of whether those comments are in favor of or opposed to granting the waiver. 

Question 8. At the committee’s April hearing on EPA’s response to the Supreme 
Court case, Massachusetts v. EPA, you testified that you wanted to consider all of 
the options for EPA action on greenhouse gas emissions before deciding on a re- 
sponse. I asked you to give us a progress report on that effort when I called you 
back to testify about EPA’s progress on the California waiver request. Please de- 
scribe the work your agency has done to identify and assess options for regulation 
under the Clean Air Act, and submit any information and analyses that EPA staff 
have developed or produced for that purpose. 

Response. No response. 

Question 8a. I understand that EPA has several regulatory and permitting deci- 
sions before it that might lead to the regulation of greenhouse gases under the 
Clean Air Act. Please provide us with a list of those actions. 

Response. In the following pending “actions,” stakeholders have requested that 
EPA issue CAA regulations for greenhouse gases: 

1. Petition from the International Center for Technology Assessment (ICTA) seek- 
ing regulation of greenhouse gas emissions from new motor vehicles under section 
202 of the Clean Air Act: EPA’s denial of this petition ultimately led to the Supreme 
Court decision in Massachusetts v. EPA. The D.C. Circuit vacated and remanded 
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EPA’s denial on September 14, 2007. It is in response to the Massachusetts decision, 
as well as the direction of the President, that the Agency is developing proposed reg- 
ulations to address greenhouse gas emissions from new motor vehicles and fuels 
under sections 202 and 211 of the Clean Air Act. The proposal is expected by end 
of 2007, and a final rule expected by Fall 2008. 

2. Revisions to the New Source Performance Standards (NSPS) for Petroleum Re- 
fineries: On April 30, 2007, EPA signed proposed revisions to the refinery NSPS. 
Based on that proposal, commenters argued that we must regulate CO 2 and meth- 
ane from these facilities as part of the proposed NSPS revisions. A consent decree 
deadline requires us to finalize the revisions by April 30, 2008. 

3. Revisions to the NSPS for utility boilers: EPA declined to set a standard for 
CO 2 in revisions that were finalized in 2006, and that decision was challenged be- 
fore the D.C. Circuit. The court remanded the issue back to the agency on Sep- 
tember 24, 2007, and the Agency is analyzing the relevant issues in detail. 

4. Petitions from the California Attorney General and several environmental 
groups seeking regulation of greenhouse gas emissions from ocean-going vessels and 
fuels under sections 213 and 211 of the Clean Air Act. The petitions were dated Oc- 
tober 3, 2007. 

Question 8b. You and other federal agencies have been tasked by the President 
to undertake a rulemaking to implement the goals of the President’s “20-in- 10” plan 
in accordance with Executive Order 13432. Does that rulemaking represent EPA’s 
response to the Supreme Court’s decision in the Massachusetts v. EPA case over- 
ruling EPA’s position that it cannot and will not regulate greenhouse gas emissions 
from motor vehicles cause or contribute to air pollution that may be reasonably an- 
ticipated to endanger public health and welfare? And what action is the agency 
planning to take if such an endangerment finding is made? 

Response. EPA is initiating a Clean Air Act rulemaking that will use the Presi- 
dent’s 20-in- 10 plan as a starting point. In that rulemaking, EPA intends to respond 
to the petition from the International Center for Technology Assessment, which has 
now been remanded to the agency by the D.C. Circuit, following the Supreme Court 
decision in Massachusetts v. EPA. As noted above, a proposed rule is expected to 
be issued by the end of this year. 

Question 8c. In your testimony, you elaborated on the scope and complexity of the 
scientific information you need to consider in making an endangerment finding 
under sections 202 or 211 of the Clean Air Act. You and the Bush Administration 
are on record as accepting the findings of the IPCC reports that have been released 
this year on the science and effects of climate change and on opportunities for miti- 
gating it. In light of the IPCC reports, don’t you have sufficient information and 
analyses on which to base an endangerment finding for purposes of sections 202 and 
211 of the Clean Air Act, particularly since the legal threshold for the finding is 
“reasonable anticipation” of endangerment? Don’t the IPCC reports provide a basis 
for such an endangerment finding that is at least as extensive and carefully re- 
viewed by scientific experts as that relied upon by EPA for other endangerment 
findings under the Clean Air Act? 

Response. EPA is in the process of evaluating the most up-to-date information for 
purposes of determining whether the air pollution caused by greenhouse gases may 
reasonably be anticipated to endanger public health or welfare. As part of that eval- 
uation, we are reviewing the most recent Fourth Assessment Report of the IPCC 
and available reports that have recently been published under the U.S. Climate 
Change Science Program (CCSP), as well as reports by the National Research Coun- 
cil of the National Academy of Sciences. As with the endangerment findings we have 
made since 1990, we plan to render our final decision on endangerment only after 
an opportunity for notice and comment. Thus, the issue of endangerment will be 
presented for notice and comment at the same time that we propose to regulate 
greenhouse gases from motor vehicles and fuels. 

Question 8d. To achieve the President’s “20-in-10” goals, I understand that EPA 
and other federal agencies are developing regulations for both vehicles and fuels. 
With respect to vehicles, what approach is being taken — changes in corporate aver- 
age fuel economy (CAFE) standards under the Energy Policy and Conservation Act 
(EPCA) or establishment of emission standards under the Clean Air Act? It would 
appear that the choice of regulatory approach would have significant implications 
for how standards are set and how much vehicle greenhouse gas emissions are re- 
duced, since the two statutes are different in their standard-setting tests. Please ex- 
plain the approach being taken and how that approach differs, if at all, from EPA’s 
typical analytical approach to setting vehicle emission standards under the Clean 
Air Act. 
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Response. EPA expects to propose vehicle emissions standards under Section 202 
of the Clean Air Act, as well as fuel regulations under section 211. With respect to 
vehicle emissions standards, EPA is exploring joint rulemaking authorities with 
DOT, given the overlap of fuel economy and greenhouse gas emissions. The proposed 
regulations are being developed in coordination with DOT, DOE and USDA, as di- 
rected by the President in his Executive order and announcements on May 14, 2007. 
The agencies are using the President’s “Twenty in Ten” plan as a starting point. 

Question 8e. The President’s “20-in-10” plan provides for coal-to-liquid fuel to play 
a role in reducing gasoline consumption. As you know, the production and use of 
coal-to-liquid fuel can result in far higher greenhouse gas emissions than the pro- 
duction and use of gasoline. How are EPA and the other agencies that are devel- 
oping the “20-in- 10” regulations reconciling this fact with the need to reduce green- 
house gas emissions, which Executive order 13432 recognizes as an important pur- 
pose of the rulemaking? 

Response. EPA expects to propose fuel regulations under section 211 of the Clean 
Air Act using the President’s 20-in-10 plan as a starting point. As part of our anal- 
yses, we are evaluating different renewable and alternative fuels, including corn- 
based ethanol, cellulosic ethanol, biodiesel, coal-to-liquids, and various other renew- 
able and alternative fuels. We are examining the greenhouse gas emission impacts 
from all of these fuels and we intend to address this and other issues in the pro- 
posed rule which is currently under development. 


Responses by Stephen L. Johnson to Additional Questions from 
Senator Cardin 

Question 1. As you know, up to one-third of the excess nitrogen that is polluting 
the Chesapeake Bay comes from air pollution sources, including cars and trucks. 
The clean cars regulations that we are discussing this morning will have beneficial 
effects on the Chesapeake Bay, and not just by reducing climate effects. Have you 
looked at the benefits in terms of air quality and water quality that will result from 
the clean cars legislation that California, New York, Maryland and other states 
have adopted? 

Response. As you are aware, my staff is in the process of reviewing all informa- 
tion submitted during the public comment process on California’s pending request 
for a waiver for California’s new motor vehicle greenhouse gas emission standards. 
Much of this information pertains to the greenhouse gas emission standards’ effect 
on climate conditions, as well as general air and water quality and supply in Cali- 
fornia. Review of this information by its nature focuses on California conditions, as 
guided by the criteria set forth in the Clean Air Act. 

Question 2. When you appeared before this committee in May, I told you that the 
reasonable timeline that I would be judging you by is a decision from EPA 30 days 
after the close of the public comment period. I stand by that timeline. The clock has 
run out. You have stated that you will not be ready to render a decision on the 
waiver request until the end of the year. As I indicated in my opening remarks, 
that’s not acceptable, and I’m convinced that you can do better. 

a. Would you please tell me how many EPA staff is currently working on the 
waiver request? 

b. How many people work for EPA in the Air Program and the Office of General 
Counsel? A rough estimate is acceptable. 

c. Can some of those staff people be devoted to the California waiver review in 
order to accelerate your timeline? 

d. Does EPA employ contractors to help process comments for the Record? Is the 
Agency doing so in this instance? Can additional contract personnel be added to ac- 
celerate your timeline? 

Response. The California GHG waiver request is being reviewed by a team of EPA 
staff primarily from the Office of Air and Radiation and the Office of General Coun- 
sel. This team includes attorneys, engineers and scientists who are analyzing the 
complex legal and technical issues encompassed in the waiver request. EPA has ap- 
proximately 1271 employees in the Office of Air and Radiation and approximately 
350 employees in the Office of General Counsel; the necessary and appropriate staff 
and resources have been devoted to this important project. The Agency’s team for 
the waiver request is working as expeditiously as possible to review and evaluate 
all the information and comments submitted to permit the Administrator to make 
an informed decision. Additionally, because of the unusually high number of com- 
ments received (just under 100,000 at current count), EPA has employed a con- 
tractor to complete a summary of the comments, but given that the expertise for 
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analyzing the comments lies with Agency personnel, EPA has not employed contrac- 
tors for additional tasks. 

Question 3a. I would like to turn to the recent analysis conducted by the National 
Capital Region Transportation Planning Board for the Metropolitan Washington 
Council of Governments. As I noted in my opening statement, the report details the 
expected growth in greenhouse gas emissions and the positive benefits that would 
result from the adoption of the California Car rule in this area. Are you familiar 
with the study, called “CO 2 Emissions from Cars, Trucks, & Buses in the Metropoli- 
tan Washington Re^on”? 

Response. Assuming you are referring to a presentation delivered by Ron Kirby, 
Director of Transportation Planning for the National Capital Region Transportation 
Planning Board, then yes, I am familiar with that study. 

Question 3b. Are you surprised to learn that the Transportation Planning Board 
estimates that the California Car rule would result in a 4 million ton reduction in 
CO 2 emissions by 2020? 

Response. A number of different views regarding California’s greenhouse gas reg- 
ulations have been expressed, both through the public comment process on Califor- 
nia’s waiver request as well as through the media and elsewhere. I am fully aware 
that some have attempted to quantify the CO 2 emission reductions to be accom- 
plished by the California regulations; accordingly, I am not surprised by the esti- 
mates of the Transportation Planning Board. 

Question 3c. Does a 4 million ton reduction in this area seem substantial to you? 
Can you identify any other action that EPA is taking in the metropolitan Wash- 
ington area that will result in this level of reductions? 

Response. Climate change is a global concern; therefore, reductions in emissions 
of greenhouse gases (GHG), such as CO 2 , are equally beneficial regardless of where 
they take place. EPA has a number of voluntary programs that are aimed at reduc- 
ing GHG emissions across the country, such as the Energy Star, Climate Leaders 
and SmartWay Transport Programs. In 2006, EPA’s climate protection programs 
prevented 70 million metric tons of carbon equivalent greenhouse gas emissions in 
the U.S., including the Washington, DC metro area. 

In addition, under an Executive order signed by the President in May 2007, EPA 
is working with other Eederal agencies to implement through mandatory regulations 
significant reductions in greenhouse gases from motor vehicles and fuels. The Agen- 
cy will use the President’s 20-in-10 plan as a starting point to improve energy secu- 
rity and reduce GHG emissions. A proposal will be published later this year for pub- 
lic review and comment. Once completed, these regulations would apply across the 
nation. 

Question 3d. The Washington metropolitan area is designated as a non-attain- 
ment area for the 8-Hour Ozone standard, isn’t that correct? And the Washington 
non-attainment area includes the District of Columbia as well as other counties in 
both Maryland and Virginia, doesn’t it? Administrator Johnson, do you live in the 
Washington non-attainment area? Wouldn’t you like to see a 4 million ton reduction 
in greenhouse gas emissions here by 2020? 

Response. The answer to your first question is: yes, the Metropolitan DC area is 
classified as moderate nonattainment for the 8-hour ozone national ambient air 
quality standard (NAAQS), and will need significant ozone precursor reductions to 
attain that standard. The nonattainment area includes DC and surrounding coun- 
ties in MD and VA. EPA has taken many steps at the Eederal level to reduce major 
sources of ozone precursors. For example, the Clean Air Interstate Rule (CAIR) pro- 
vides a Federal framework requiring 28 eastern states and the District to reduce 
emissions of sulfur dioxide (SO 2 ) and nitrogen oxides (NOx) — an ozone precursor. 
EPA anticipates that states will achieve these goals primarily by reducing emissions 
from the power generation sector. EPA estimates that in 2009, CAIR will reduce 
NOx emissions by 1.7 million tons or 53 percent from 2003 levels. In 2015, CAIR 
will reduce power plant NOx emissions by 2 million tons, achieving a regional emis- 
sions level of 1.3 million tons, a 61 percent reduction from 2003 levels. 

Additionally, EPA’s clean diesel rules will reduce air pollution from diesel engines 
by more than 90 percent once fully implemented, resulting in the annual reduction 
of 2.6 million tons of NOx and 110,000 tons of particulate matter. 

Your last question, in which you mention a 4 million ton reduction, refers to 
greenhouse gases (GHG). As described in response to Question 3c above, EPA has 
a number of efforts underway to address emissions of GHG’s now and into the fu- 
ture. 

Question 4. The National Capital Region Transportation Planning Board con- 
cludes their report by saying, in part, “To achieve CO 2 reductions we need to reduce 
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COi emissions per vehicle mile . . Given the preponderance of mobile sources of 
emissions in this region, do you believe that it is possible to reduce greenhouse gas 
emissions in this area without requiring emission reductions from cars and light 
trucks? 

Response. Achieving reductions in CO 2 emissions per vehicle mile from cars and 
light trucks is certainly a way to reduce emissions of CO 2 emissions. EPA is consid- 
ering regulations that would reduce CO 2 emissions from vehicles in the CAA rule- 
making discussed above. In his presentation to the TPB, Mr. Kirby indicated that 
another means to reduce greenhouse gases is to reduce vehicle miles of travel 
(versus reducing emissions of greenhouse gas per mile of through vehicle-based con- 
trols). Travel demand (e.g., telecommuting, mass transit) and land use planning 
strategies were cited in his presentation as means to achieve reductions in VMT 
that would directly reduce greenhouse gases. According to the TPB presentation you 
cite, current Washington metropolitan area VMT reduction strategies (excluding the 
CA LEV greenhouse gas program) are expected to yield a 1 to 2 percent reduction 
in greenhouse gases by 2030. 

Senator Boxer. Thank you. 

Administrator Johnson, reading between the lines of your testi- 
mony harkens me back to what I said in mine, which is that we 
are fearful that instead of granting this waiver, and California has 
never had a waiver turned down, that you may well be thinking 
that the Executive Order of the President is going to substitute for 
this. 

I want to point out to you that the Executive order really has no 
action required. It is just get together and talk. No. 1. Also, the 
fuels program of the President, it is commendable in the sense that 
we want to get off foreign oil. However, it leaves the door wide 
open to very dirty fuels, fuels that would release more greenhouse 
gas emissions than petroleum does today. Coal-to-liquid is certainly 
not out of the picture if you look at the President’s Order. 

So what you said here really alarms me. I want to send a mes- 
sage out to the Governors who are planning on suing you to go 
ahead and move forward. You have said nothing that makes me 
feel comfortable that you are moving in the right direction. I didn’t 
hear one thing. 

Now, you have received lots of information. You didn’t really talk 
about whether you think it is well done. You didn’t address the fact 
that you sat on your hands until the Supreme Court finally said 
the obvious. You know, when history is written, I think they will 
look back at this tenure of yours as a missed opportunity. That is 
putting it in the nicest way that I can, because it could prove disas- 
trous, but I am hoping with the change we are sensing on this com- 
mittee across party aisles, and the people out there, and the busi- 
ness community that is so far ahead of you, that we can make up 
for your inaction. 

Now, you said there were extensive comments, and you said 
there were over 60,000. Is that correct? 

Mr. Johnson. That is correct. 

Senator Boxer. OK. How many of these were mass mailings? 

Mr. Johnson. I believe, what my staff has informed me, literally 
thousands, but also the staff point out to me that there are literally 
thousands of pages of scientific and technical analysis. 

Senator Boxer. I am talking about the comments. 

Mr. Johnson. That is what I am talking about. 

Senator Boxer. You said there were 60,000 comments. How 
many of those were mass mailings? 
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Mr. Johnson. I don’t know the number off the top of my head 
because we are still characterizing and analyzing the comments. 

Senator Boxer. We have this from EPA. The staff got this from 
the docket, by reading the docket. So we were able to get it. 

So let me tell my colleagues that 29,094 were a letter with this 
very complicated message: “Dear EPA Administrator Johnson, As 
you know, cars and SUVs are a massive source of global warming 
pollution. To protect future generations. States must be allowed to 
fight global warming. I urge you to give the States the green light 
to put cleaner cars on the road. Grant the Clean Air Act waiver to 
California and all the other States that are requesting them. Sin- 
cerely.” There were 29,000 of those, very complicated message, very 
difficult. 

Then you have another letter here. It is longer, but not that long. 
It is one page: 24,000 of those; 24,172. I would ask unanimous con- 
sent to place this letter into the record. It is one, two, three, four 
paragraphs long. The main one says, “I am counting on you to pro- 
tect us from the real threats posed by global warming, and again 
urge you to immediately grant California the waiver it needs to 
move forward with this very important step to limit global warm- 
ing pollution.” 

[The referenced information follows:] 
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jrranch89@hotmail . com 
06/11/2007 10:29 PM 
To 

Group A-AND~R-DOCKET@EPA 
cc 

bcc 

Subject 

EPA-HQ-OAR-2006-0173 Give clean cars the green light! 


EPA Adminstrator Steve Johnson 


Dear EPA Adminstrator Johnson, 

As you know, cars and SUVs are a massive source of global 
warming pollution. To protect future generations, states must be 
allowed to fight global warming. I urge you to give the states 
the green light to put cleaner cars on the road. Grant the Clean 
Air act waiver to California and all other states that are 
requesting them. 


Sincerely, 

Jenny S K Rockwell 
5105 Atlanta Way 
Sacramento, CA 95841 

cc : 

Representative Dan Lungren 
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sschoenbach@nrdc , org 
06/06/2007 11;41 AM 
To 

Group A-AND-R-DOCKET@EPA 
cc 

bcc 

Subject 

Docket No. EPA-HQ-OAR-2006-0173 comments 


Docket No. EPA-HQ-OAR-2006-0173 

U.S. Environmental Protection Agency, EPA West (Air Docket) 

1200 Pennsylvania Ave . , NW, Room BIOS, Mail Code 6102T 
Washington, DC 20460 

Dear Administrator Johnson and EPA staff, 

I urge you to grant California the waiver it needs under the 
Clean Air Act to limit global warming pollution from passenger 
vehicles. As you Icnow, the Supreme Court's April decision 
concerning this issue states that carbon dioxide and other 
heat-trapping emissions are "air pollutants" under the Clean Air Act. 

Vehicles are the second largest source of global warming 
pollution in the United States, which is the world's largest 
emitter of heat-trapping pollution. In 2002, California passed a 
law to limit global warming pollution from passenger vehicles, 
the first law of its kind in the world. Since then 11 other 
states, representing one third of the U.S. auto market, have 
adopted California's vehicle emissions standards. More states 
are poised to join them. All that now stands in the way of 
serious reductions in global warming pollution from passenger 
vehicles is the EPA's granting of this waiver. 

Me need to take serious action now to prevent the worst effects 
of global warming by reducing more heat-trapping pollution year 
by year. Delaying action will only make the task more difficult 
and more expensive. Scientists agree that unless we reduce 
global warming pollution significantly in the next 50 years, 
average temperatures could rise another 3 to 9 degrees in the 
United States by the end of the century, causing more heat 
waves, air pollution, droughts and wildfires, heavier rains and 
flooding, rising sea levels, melting tundra and widespread loss 
of wildlife habitat. 

I am counting on you to protect us from the real threats posed 
by global warming, and again urge you to immediately grant 
California the waiver it needs to move forward with this very 
important step to limit global warming pollution. 

Sincerely, 

Sarah Schoenbach 
1314 Second Street 
Santa Monica, CA 90401 
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Senator Boxer. So right there, 54,000 comments. So let’s not 
give an impression that there were 60,000 handwritten letters that 
your staff had to go through, when in fact two letters, mass mail- 
ings, made up for 54,000 of the 60,000. I think that is an important 
point. 

Now, what did you hear from others in the Administration about 
this waiver? How many people contacted you from across the Ad- 
ministration to talk to you about this waiver? 

Mr. Johnson. I have routine conversations with my cabinet col- 
leagues on a wide range of issues. 

Senator Boxer. I am not asking about that. I am asking about 
this, about the California waiver. This is a big deal. The Supreme 
Court called you out and forced you to take action on the waiver. 
How many people in the Administration, executive and others, 
talked to you about this waiver? 

Mr. Johnson. Again, I routinely have conversations with my cab- 
inet colleagues. 

Senator Boxer. So how many of them brought this up? 

Mr. Johnson. I don’t have any recollection of any particular 
number. Madam Chairman. 

Senator Boxer. Do you have any recollection of anybody talking 
to you about this? 

Mr. Johnson. As I said, I have raised the issue with a number 
of my cabinet colleagues, in giving them an update as to the status 
of the petition. 

Senator Boxer. Did anyone in the White House contact you on 
this? Or the Vice President’s office or 0MB? 

Mr. Johnson. Not to my recollection. 

Senator Boxer. So you never discussed the California waiver 
with anyone from the White House? 

Mr. Johnson. No, I didn’t say that. I said in my recollection, I 
don’t recall anybody contacting me. 

Senator Boxer. Did you contact them? 

Mr. Johnson. As part of good government, I tell them what is 
the status of major actions that are before the Agency to give them 
an update. That is what I do on petitions, on regulations, and 

Senator Boxer. Did you discuss this waiver with members of the 
Administration in the White House, the Vice President’s office, or 
the 0MB? Did you discuss this? 

Mr. Johnson. I have routine discussions. 

Senator Boxer. Well, first you said you had no recollection. Now 
you say you contacted them, and now what are you saying? 

Mr. Johnson. You asked me had they contacted me first. 

Senator Boxer. No, no, no. I said did you have 

Mr. Johnson. I said I had no recollection, and then you asked 
me had I contacted, and I said yes, I have routine conversations. 

Senator Boxer. And I asked you, did you speak with anyone, 
whether they contacted you, you contacted them, it was a miracu- 
lous bumping in the hall. Did you discuss the California waiver 
with someone from the President’s office, the Vice President’s of- 
fice, 0MB? 

Mr. Johnson. I routinely have conversations with members of 
the White House. 
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Senator Boxer. The answer is yes, then. What did they say? 
What was their reaction? How did they feel about the waiver? 

Mr. Johnson. I don’t recall their reaction because I was giving 
them an update of the status of this action and a lot of other ac- 
tions before the Agency. 

Senator Boxer. OK. They didn’t respond? 

Mr. Johnson. No. They understand that the responsibility for 
addressing and making a decision on the waiver rests with me as 
Administrator and the Clean Air Act. 

Senator Boxer. So they never gave you an opinion? 

Mr. Johnson. I don’t recall whether they did or didn’t. 

Senator Boxer. OK. Did the DOT ever contact you and ask you 
to extend the waiver, to extend the deadline for making this deci- 
sion? 

Mr. Johnson. I contacted the Secretary of the Department of 
Transportation as part of routine conversations that I have. I con- 
tacted her before the public comment period ended. 

Senator Boxer. What would she have to do with this? 

Mr. Johnson. Well, the reason why I contacted her was that I 
was under the impression that people were going to be asking the 
Agency for an extension of public comments. We had two letters in 
asking us for an extension. My inclination was to deny that re- 
quest, and I contacted her before the close of the public comment 
period to say that I was inclined to deny the request for an exten- 
sion of the public comments; that my staff had checked and was 
not aware of any other letters coming in from Members of Con- 
gress; was she aware of any letters or requests, but that I was in- 
clined. 

Not hearing any, the next day I directed my staff to deny, and 
then a day later letters went to the two people requesting an exten- 
sion, denying them the request for an extension. So we didn’t ex- 
tend the comment period. 

Senator Boxer. So just to wrap this up, and then I will turn to 
Senator Inhofe. So just to wrap this up, no one ever contacted you. 
You contacted them, meaning the White House, the Vice Presi- 
dent’s office, the 0MB, the DOT. You contacted them just to give 
them an update on this issue, but no one ever contacted you and 
you don’t recall anybody in the White House giving you their opin- 
ion on the waiver. 

Mr. Johnson. I don’t recall anyone contacting me. I do recall 
making contacts to others because as I said, I have routine con- 
versations with 

Senator Boxer. You keep repeating this. I am just trying to see, 
and tell me if I am saying this in a fair way and a just way. 

Mr. Johnson. OK. 

Senator Boxer. All right. Nobody ever contacted you from the 
White House, the Vice President’s office, the 0MB, or the DOT? 
You contacted them just to update them and you don’t recall any- 
thing they said to you about the waiver? 

Mr. Johnson. To the best of my recollection, again, I have a lot 
of conversations with members of the White House, a lot of con- 
versations. I said I do recall me making contact because 
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Senator Boxer. I just said that. So did I say it in a fair way? 
I will repeat it the last time and then I will stop, because I would 
like a yes or no. 

Is this a fair analysis of what you have told us? That no one ever 
contacted you to give an opinion on the waiver, or to tell you to 
slow it up or anything; no one from the President’s, Vice Presi- 
dent’s, 0MB; no one from the DOT. But you did contact them just 
to fill them in on what was happening, and the waiver was one of 
the issues, but you don’t recall anything that they said. You just 
briefed them, but they never made any opinion. Yes or no? 

Mr. Johnson. If you would add “to the best of my recollection,” 
then I would say “yes.” 

Senator Boxer. Well, could you try to today go through some of 
your notes of these conversations, because if your recollection is not 
right, I need to know that because this is clear. The Supreme Court 
has said this is your duty and your job and it shouldn’t be politi- 
cized. 

Senator Inhofe. 

Senator Inhofe. Well, Madam Chairman, I am not sure I can 
use a whole 11 minutes, but I will try. 

Senator Boxer. You can have as much time as you want. 

Senator Inhofe. Yes, I know. I know that. 

Well, how many issues do you deal with, Mr. Administrator? You 
are a hands-on guy, unlike most Administrators, you came up 
through the ranks. You know your issues. About how many dif- 
ferent issues do you have to deal with? I know I have a lot of them 
with you. 

Mr. Johnson. Senator, I appreciate that, and I am very proud 
of my 26 years of Federal service with EPA. I literally deal with 
thousands of issues across the Agency. 

Senator Inhofe. Do you intentionally refuse to deal with the Ad- 
ministration and let them know that we have significant things 
going on in this very important Agency? Don’t you deal with them 
on every significant issue? I would think you would. 

Mr. Johnson. Senator, it is my belief and certainly my practice 
over the past 26 years to keep my superiors informed of major 
issues before the Agency. I have done that and will continue to do 
that as long as I am Administrator. 

Senator Inhofe. I have to say this, that you certainly have ad- 
vised me many times more than I want to be advised. So you are 
always responsive, and I do appreciate that. I would be dis- 
appointed if you didn’t have these contacts. 

I would only make the one comment that the Chairman talked 
about several times, the transportation sector. It was very inter- 
esting. I want to remind the record here that the United Nations 
came out in their report and said. Senator Carper, that livestock 
emissions exceeded the entire transportation sector. That is kind of 
interesting. 

One of the witnesses, Mr. Administrator, at our last full com- 
mittee hearing wrote an article based on his testimony and re- 
ceived a threat shown on this chart. Put the chart up. I am going 
to read this and I want everyone to listen: “It is my intention to 
destroy your career as a liar. If you produce one more editorial 
against climate change, I will launch a campaign against your pro- 
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fessional integrity. I will call you a liar and a charlatan to the Har- 
vard community of which you and I are members. I will call you 
out as a man who has been bought by corporate America. Go 
ahead, guy, take me on,” signed by Michael Eckhart, the President 
of the American Council on Renewable Energy. 

Let me just mention something here, an observation. I certainly 
hope the Chairwoman would read this. I will read it again after 
she is through talking, since I have 11 minutes. 

This is what my observation is, and this has nothing to do with 
a question to you. Every time the new scientists come up, the ones 
who are on the other side of this issue, and say, wait a minute, it 
looks like now like anthropogenic gases — methane and CO 2 — are 
not the primary causes of climate change. Every time this happens, 
since the science isn’t there and the facts are not there and the 
truth isn’t there, we have all these people who have a stake in this 
thing. 

I remember so well when Heidi Cullen of the Weather Channel — 
and I love her, I watch her program because I find it to be very 
interesting — if it shows that the trend of science is refuting the fact 
that anthropogenic gases are a primary cause of climate change, 
she is out of business. Her whole weekly program is gone. Her ca- 
reer is gone. 

In this case, here is a guy that is threatening what he is going 
to do. Now, the reason — and I am going to read it again when the 
Chairman is available — but I have found — and put the other chart 
up, will you? — that the EPA is a part of the American Council on 
Renewable Energy. Are you aware of that, Mr. Administrator? 

Mr. Johnson. Yes, I am, that we are a part of the American 
Council on Renewable Energy. 

Senator Inhofe. Does this bother you? 

Mr. Johnson. Certainly, the 

Senator Inhofe. This guy is the president. So I assume if you 
are a member of this, then you support the American Council on 
Renewable Energy. Is that correct? 

Mr. Johnson. As I said, we are a member and we support re- 
newable energy. I was not aware of this quote or this action. 

Senator Inhofe. What kind of response do you have, being the 
Administrator of the EPA and finding out that you support this or- 
ganization, where the man is making a statement like this? 

Mr. Johnson. Well, statements like this are of concern to me. 
Certainly, as head of the EPA, we are involved with many organi- 
zations, and I certainly am a believer in cooperation and collabora- 
tion across all sectors. This is an area that I would look into for 
the record. 

Senator Inhofe. That is what I want you to do. I don’t expect 
you — look at the number of organizations the EPA is a part of. 
Many of them are very good organizations and there probably are 
people on the board, if the American Council on Renewable Energy 
has a board of directors, who would be very offended by what their 
president is saying. 

But my point is, this is so typical of these hate-filled people who 
threaten and use vile language. I was called a traitor by one of the 
extreme left. This happens when you lose your case, and this is the 
best evidence of it. 
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So I would like to have you look into this and make an evalua- 
tion. Talk it over with your people and see if it is appropriate for 
you to be a part of an organization that is headed up by a person 
who makes this statement. OK? 

Madam Chairman, since you were busy while I read this state- 
ment, I am going to read it again so that you can have it. 

Senator Boxer. I heard it, and I talked to your staff about it. 

Senator Inhofe. I know, but you didn’t hear it because you were 
talking. I am not criticizing that you were talking. I talk to my 
staff all the time, too, then I want to get things repeated. 

Senator Boxer. You can read it any time you want, but I know 
what he said, but go ahead. 

Senator Inhofe. He said, “It is my intention to destroy your ca- 
reer as a liar. If you produce one more editorial against climate 
change, I will launch a campaign against your professional integ- 
rity. I will call you a liar, a charlatan to the Harvard community 
of which you and I are members. I will call you out as a man who 
has been bought by corporate America. Go ahead, guy, take me on.” 

Now, Mr. Administrator, the waiver request strikes me as a 
backdoor effort, and I really need to have some education on this 
because I am fairly new to this issue, even though I have been to 
the hearings when we have discussed it. As I said in my opening 
statement, you have been acting very expeditiously on this issue. 

But the waiver request kind of looks to me like a backdoor at- 
tempt to usurp the Congress’s role as setting CAFE standards, be- 
cause if a handful of States are able to come up with standards 
that are different from the rest of the United States, what is going 
to be the response in terms of CAFE standards? Or better yet, 
should we not be talking to the automobile industry as to whether 
or not they can make vehicles with different standards, different 
emission standards? Does it look to you like this could be a back- 
door way of usurping Congress’s role in setting the standards? 

Mr. Johnson. Well, Senator, there are two sections of the Clean 
Air Act — section 209, which is specific for California waiver peti- 
tions, and in section 209, there are three criteria, any one of which 
if those criteria are triggered, then the Agency is to not grant the 
waiver. But it is part of the law, part of the Clean Air Act specific 
to California. And then as also part of the law, that other States 
can follow along after California. Of course, under section 202 of 
the Clean Air Act, that deals with mobile source emissions in gen- 
eral. 

Senator Inhofe. But it says they can, but it doesn’t say they 
must. OK. That explains it a little bit. 

In my opening statement, I went over the very elaborate system 
that you have in doing what the law requires you to do. I know 
that there are many of my very good friends who have at times 
criticized the EPA for not taking long enough, not being delibera- 
tive enough. What comes to my mind is the Clear Skies legislation. 
It was stalled and stalled and stalled, and the excuse was that you 
have not been deliberate enough. You weren’t there at that time. 
Well, you might have been. But anyway, I think you have done 
your job. 

Last, and I am going to make sure I get this in, I have to have 
this question in there, the question I would have is, how can Cali- 
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fornia assess a maximum feasible fuel economy levels to be so radi- 
cally different than those made over many years by the Depart- 
ment of Transportation in the CAFE program? The Department of 
Transportation uses detailed data from automobile manufacturers, 
while California Air Resources Board, which I will refer to as 
CARB in this question, used a study by the Northeast States Cen- 
ter for Clean Air Future as a basis for its regulation. 

CARB requires about 44 mpgs for cars and 27 mpgs for heavy 
trucks by 2016. The California car fuel economy requirement is 60 
percent higher than the CAFE standards. No. 1, don’t you think 
that Federal regulators at the Department of Transportation, after 
years of working on fuel economy and with mountains of industry 
confidential data, know more about it than CARB and the non- 
profit group that CARB worked with. No. 1? And No. 2, how can 
CARB’s mistaken feasibility assessment be corrected? 

Mr. Johnson. Senator, I understand that the issue of CAFE or 
the EPCA, which stands for the Energy Policy and Conservation 
Act, that DOT and NHTSA are under, is currently in litigation. 
This issue is in a case before the Ninth Circuit. So once the Ninth 
Circuit makes its decision, in the meantime we are continuing to 
review and evaluate the voluminous detailed comments, unprece- 
dented number of comments, on the California petition. 

Senator Inhofe. I think it is a reasonable question to ask. I 
thank you very much for your very good answers. 

Senator Boxer. Thank you. Senator Inhofe. 

Senator Lautenberg, you have 10 minutes. 

Senator Lautenberg. I think that would cut me short. Madam, 
by about 10 minutes, but that is all right. 

Senator Boxer. Well actually, I took 11 and he took 11. I am giv- 
ing you 10. 

[Laughter.] 

Senator Boxer. But you could have 11 if you want. 

Senator Lautenberg. It is not important, but the discreditation 
that our distinguished friend and colleague gives to comments 
made by others just consumes more time than it should. 

Mr. Johnson, I want to say this to begin with. First of all, you 
are a person with substantial credentials. You have been in public 
service for a long time. I know that you come with knowledge. That 
doesn’t mean that we can agree and it doesn’t mean that you are 
not at fault in some instances. 

But in terms of the name-calling and things like that, I don’t 
think it does us any good, and I am sorry Senator Inhofe isn’t here 
because we all get people saying nasty things about us no matter 
how good we are in public life. It happens. You have to believe that 
you are right, and very frankly, unfortunately I believe that you 
are really wrong on this issue. I think that instead of being exces- 
sively fair, that this amounts in my view to foot-dragging. 

You heard from the Chairman when she asked about interven- 
tion from other places — the Administration and other depart- 
ments — is it with some degree of shock that we look at backup ma- 
terial and look at the kind of campaign that the Department of 
Transportation put on. Now, do you think it is appropriate that, 
one, executive-level agencies lobby Members of Congress on an- 
other agency’s regulations? Do you think that is acceptable? 
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Mr. Johnson. Well, Senator, I do not believe that it is legal for 
myself to lobby Members of Congress, so that is my own belief and 
I believe what the regulations dictate. I certainly, again, believe 
that it is also good government for Members of Congress to commu- 
nicate with one another. I think it is good government for members 
of the Administration, certainly cabinet members, to talk with one 
another. Certainly I think that it is responsible management for 
me to keep other members of the Administration apprised of the 
status of important decisions. 

Excuse me, sir. I also believe that it is important that it be recog- 
nized that in certainly the statutes and the Clean Air Act, the re- 
sponsibility solely lies with me as Administrator to make a deci- 
sion. I hold that responsibility in great seriousness. 

Senator Lautenberg. I know that you do, but we are talking 
about a forever delay here, 18 months when the atmosphere is 
being poisoned. Despite Senator Inhofe’s disbelief, as I hear it, that 
climate change, global warming is really taking place. He called it 
openly and regularly a hoax. So now we have “hoax” storms and 
“hoax” droughts and “hoax” hurricanes and “hoax” tornadoes. 

Those hoaxes really pain people in lots of ways. It places us in 
a position where we are ignoring the threat to our environment 
and the health and well being of my grandchildren and grand- 
children across this country. It is pitiful that this has become a 
matter that is being shaped behind closed doors in many ways. 

We have message here, I have, and this is common knowledge, 
I think. It is in the Federal record. But from Michael Harrington, 
NHTSA, and also from Simon Gross. 

This is from DOT — I am sorry, NHTSA. They say that to the 
Members, Senators with the really big facilities, we need to call 
those small distribution centers or anything. The bill should reach 
out to the Governor’s offices in Tennessee, South Carolina and Mis- 
souri, Delaware, Kentucky, Indiana and Texas, about what is tak- 
ing place in terms of the warning that this legislation is about to 
take place. It reads, and this is in the Senate Federal Register, 
April 30, 2007. I am not sure if you are aware, but EPA is cur- 
rently considering a petition from the State of California to set its 
own CO 2 standards. 

If California were to receive this waiver, this could lead to patch- 
work of regulations on vehicle emissions which would have signifi- 
cant impacts on the light truck and car industry. EPA is currently 
receiving comments and the docket is open until June 15. However, 
tomorrow the EPA Administrator will decide whether or not to ex- 
tend the deadline. 

We are engaging you to see if your boss would be — and this is 
sent to the congressional staff — submitting comments or reaching 
out to your Governor’s office for them to submit comments to the 
docket. This could greatly impact auto facilities within your Dis- 
trict. 

So it is not really focused on whether or not we are taking care 
of the environment. Mr. Johnson, the one thing I don’t want to see 
happen, and I am sure no one here wants to see happen, is the de- 
mise of our automobile industry. But it ought not to be juxtaposed 
compared to the damage, the jeopardy that faces our people by this 
constant climate change that we are facing. 
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There are other agencies. I don’t know whether you have seen 
the report that was done for the Defense Department. It was done 
a few years ago, in October 2003. It talks about the substantial evi- 
dence to indicate that significant global warming will occur during 
the 21st century. There are all kinds of memos that talk about 
what the impacts of global warming may be. One of them is from 
a report by the Intergovernmental Panel on Climate Change at the 
U.N. This report by the 2,500 scientists who are members of this 
panel, most of the observed increase in globally average tempera- 
tures since the mid-20th century is very likely due to the in- 
creased — and “likely due” is described as 90 percent — of the ob- 
served increase in anthropogenic greenhouse gas concentrations. 

All of this just says to us, at least it says to me and I assume 
some of my colleagues, that this foot-dragging is unacceptable by 
any measure, Mr. Johnson. I think that it would be not only good 
faith by you as a credible leader of the EPA to try to find ways to 
accommodate this waiver request, instead of delaying it and delay- 
ing it and delaying it. 

Now, is it true that the request was in 18 months, for the waiv- 
er? 

Mr. Johnson. Senator, I would respectfully disagree with foot- 
dragging. The request for waiver came in December 21, 2005. 
There was a series of communications in May 2006, October 2006, 
a couple of communications in December 2006. Then in February 
2007, we informed California of — ^by that time, the Supreme Court 
had made a decision that they were taking cert and that they 
would be considering it. We notified California that we were going 
to wait the decision of the Supreme Court. The Supreme Court de- 
cision was made on 

Senator Lautenberg. Mr. Johnson, I don’t mean to be rude to 
you, honestly. But those details are secondary to whether or not 
you think there is a matter of urgency to get this waiver agreed 
to. 

Mr. Johnson. Well, Senator, I agree that there is an urgency to 
consider the voluminous comments that we received. 

Senator Lautenberg. So that is your primary urgency? You are 
saying that the mechanics are the most important thing. Is there 
an issue that is bigger for the moment than the mechanics? 

Mr. Johnson. Global climate change is a serious issue. 

Senator Lautenberg. How serious? 

Mr. Johnson. A very serious issue and we have a responsibility 
under the Clean Air Act to process the waiver request in I believe 
a timely and deliberate fashion. Senator, the Government, and cer- 
tainly the USEPA, has never considered regulating carbon dioxide. 
So this is the first time. Putting aside all of the write-in campaign 
which we have to consider, but putting aside just that 

Senator Lautenberg. Well, we hard that actually that write-in 
campaign was 

Mr. Johnson. There are still thousands of substantive com- 
ments. In fact, just 2 days ago we received another 800 to 1,000 
pages of technical comments by the State of California. It takes 
time for our staff to do a thorough review. 

Senator Boxer. Senator, I am going to give you another 3 min- 
utes. It is fine. I want to give you another 3 minutes. 
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Senator Lautenberg. Thanks very much, Madam Chairman. 

I just want to try to get to an understanding of this. Why we 
don’t see the urgency to do something about climate change, and 
let it be determined at some point you cutoff the debate. At some 
point, you close down the commentary. So the fact that you have 
another 800 pages, has anybody in your office looked through those 
800 pages? 

Mr. Johnson. We have staff that are reviewing comments from 
the State of California and we are looking at them now, evaluating 
them now. 

Senator Lautenberg. Can you imagine. Madam Chairman, that 
California is asking for a delay in any way of this? 

Senator Boxer. California is going to sue to get action. 

Senator Lautenberg. Right. 

Senator Boxer. The other States are standing behind California. 

Senator Lautenberg. I submit that there is so much time pass- 
ing by, and once again I use the term “foot-dragging.” I mean it, 
and I gave you my views of the respect that you earn as a profes- 
sional, and I know you have a tough assignment. However, when 
we look at what is happening in our future, what is happening in 
our past, what is happening, as I mentioned earlier, the year 2006 
being the hottest year on record, up 2.2 °F. 

Going through, if this was a fire, action would be taken. We are 
facing lots of dangerous situations in our world, but the Adminis- 
tration thinks that in order to quell the danger, he ought to put 
more troops in Iraq, and that puts them at risk. 

Any delays here put our society at risk. I use my grandchildren 
kind of euphemistically here, because if I take care of my grand- 
children, I take care of everybody’s grandchildren. That is a mis- 
sion of mine as a United States Senator. I urge you to try and ex- 
pedite this request for waiver and get on with it. You have the 
right to close down the comment period. At some point you are 
going to have to say no, we are not taking any more. We have 
enough data. We have a court decision to support your responsi- 
bility. 

Frankly, if you see any antagonism here it is not against you 
personally, but it is against what you are doing by permitting this 
delay to continue. 

Thank you. Madam Chairman. 

Senator Boxer. Thank you. Senator. 

Senator Carper. 

Senator Carper. Administrator Johnson, I earlier in my opening 
statement said I was going to telegraph my pitch. Senator Boxer 
just said California is going to sue in order to get expedited action. 
I am not prepared to sue in order to get clearly a fuller response, 
a more robust response to my letter of May 10, but I can appreciate 
her disappointment with what she and certainly folks in California 
and many on this committee believe is just not the kind of expedi- 
tious response that we would like to see to the request from the 
Governor of California. 

Others have spoken to the need to hasten your response to Cali- 
fornia. I won’t belabor that. I suspect this is not much fun to sit 
here and to be on the receiving end of these kinds of exchanges. 
So I would just urge you and your colleagues to, given all that you 
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have to review, to still expedite your consideration of California’s 
request. 

Before you fully respond to their request, I want to hear a fuller 
response to mine. I am not the Governor of California, but I used 
to be the Governor of Delaware. I have asked EPA in this letter 
that I mentioned earlier to really take three specific steps, which 
we believe, which I believe will better inform EPA as you con- 
template the best methods for reducing greenhouse gases. 

One of those dealt with developing a mandatory inventory and 
registry of major greenhouse gas sources in the United States. The 
second dealt with helping us to deploy new clean coal technology. 
And the third was to help us develop standards and practices on 
how best to measure and verify emission offsets for biological and 
agriculture carbon sequestration. 

I have gotten a response, but it was a disappointing response. I 
said that to you before privately and I will say it to you again. We 
are looking for a real response. We are looking for real engage- 
ment. We have just not gotten it. I don’t think that is asking too 
much. These are three things which we think could not just help 
EPA, not just help us, but help our country. 

I would urge you to take seriously what I am saying. I am not 
one who pounds on tables, but I am very persistent. I will continue 
to be persistent on this one. 

Mr. Johnson. Senator, again thank you for your leadership, and 
those issues which you highlighted in your letter are very impor- 
tant. Again, I want to apologize for any miscommunication, and 
then I want to make sure that we are fully responsive to your let- 
ter because all three of the issues are very important, both in deal- 
ing with inventory versus registry and what does that mean. I 
know that a number of States are moving forward with that, and 
certainly there is conversation at the national level with that re- 
gard. 

Of course, carbon sequestration and storage, both in promoting 
the development of that, but also the important aspect of making 
sure that we, if you will, inject that carbon in a safe and environ- 
mentally responsible way is very important to us. Of course, we 
have recently issued some guidance, which is the precursor to regu- 
lation, on that issue, and we look forward to working with you on 
that. 

Of course, as we discuss various methods of crediting or banking 
and the importance and opportunity for sequestration such as in 
agriculture, that is another area that is very important to us. We 
will have a more fulsome response. 

Senator Carper. Thank you. 

Madam Chair, I don’t know if you caught it, but when the Ad- 
ministrator was speaking to us during his testimony, he talked 
about the Twenty in Ten plan. The second paragraph really caught 
my eye, because it relates closely to legislation you and I supported 
that was passed in the Senate about a month ago with respect to 
increasing fuel efficiency performance by cars, trucks and vans in 
this country. 

What we have passed, Mr. Administrator, as you may know, we 
passed legislation in the Senate by a fairly broad margin that calls 
on folks, companies selling cars, trucks and vans in this country 
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over the next dozen or so years to be able to achieve significantly 
greater fuel efficiency. We have not said that all cars or all trucks 
have to have the same result, but if you have, say, 10 companies 
selling cars and trucks and vans in this Nation, over the next 
dozen or so years, those who are selling small cars they have to 
meet the same standards set by NHTSA, worked out with the car 
companies. 

If you are a small car company in this country under our bill, 
your small cars are going to have to meet the same fuel efficiency 
requirements of which these companies are being produced by. 
Similarly, if a company is producing mid-size cars, they have to 
come up and meet the same fuel efficiency requirements. For full- 
size cars, it is different, but for all the companies, they have to 
meet the same different fuel efficiency standards. 

For companies that are building light trucks and SUVs, they 
have to meet the same standard regardless of who is doing it. We 
came up with that approach in part at the behest of the domestic 
auto industry. They said don’t allow companies that are currently 
building a lot of fuel efficient cars to be able to go out and build 
highly fuel inefficient light trucks and SUVs, minivans. So what we 
did is we developed an attribute-based system. We called for 
NHTSA, which is a unit of the Department of Transportation as 
you know, to work with the car companies to figure out what at- 
tribute we should consider; what makes a small car a small car or 
a large SUV a large SUV. Is it weight? Is it footprint, you know, 
the wheel base? Figure out what the attributes are and use those 
standards. 

We called for an overall fleet average of about 35 miles per gal- 
lon by 2020. It doesn’t mean every car company is going to have 
35 miles per gallon in their fleet, but overall for the whole fleet it 
will be 35 miles per gallon. 

We had in our legislation a requirement that said beyond 2020, 
fuel efficiency has to increase by 4 percent per year. The car com- 
panies pushed back very hard against that. We changed that in the 
end to say that beyond 2020, fuel efficiency has to go up by what- 
ever NHTSA, working with the companies, determines is maximum 
feasible technology, maximum feasible technology. 

So what I read here in your testimony, it says fuel efficiency 
standards for cars will be increased substantially beginning in 
2010, and for light trucks beginning in 2012. In 2017, we aim to 
reduce projected annual gasoline use by so much. What are you 
calling for in terms of reductions, annual reductions? Is it 4 per- 
cent? I thought I heard 4 percent in your testimony. 

Mr. Johnson. Yes, Senator. There are really two tracks. One is 
the legislative track, which is the Twenty in Ten, which we are 
suggesting up to 4 percent per year. That is the legislative track. 
As also mentioned in my testimony, we are developing regulations 
to regulate greenhouse gases under the Clean Air Act from new 
automobiles. The two areas that can achieve that, one is through 
the type of fuel put into the engine; and then the second is the en- 
gine efficiency, or if you will, the CAFE standard. 

So in a parallel process, we are developing regulations, and of 
course important considerations such as technical feasibility and 
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the time to implementation become key factors in drafting a regu- 
lation under section 202 of the Clean Air Act. 

Senator Carper. I don’t know if you are aware of the Adminis- 
tration’s response to what we have passed in the Senate, but if you 
are, would you share that with us? 

Mr. Johnson. I would be happy to. 

Senator Carper. Now? 

Mr. Johnson. I would be happy to for the record. 

Senator Carper. All right. 

Madam Chair, I might be wrong, but as I look at those numbers, 
4 percent per year between now and 2020, we would have a fuel 
standard for the fleet, we would have a fleet average that would 
probably be 35 miles per gallon or so. If what I am hearing is that 
the Administration pretty much agrees with us on the goal, that 
is good news. That is good news, and we are still getting a fair 
amount of push-back from our friends in the auto industry, espe- 
cially the domestic side. 

But I think they can make this goal, especially if we will help 
them, if we will help them with investments in basic R&D like new 
battery technology for these flex-fuel plug-in hybrids. We will help 
them by using the Government’s purchasing power to commer- 
cialize new technologies as they come to market, and help make 
them successful, of if we use our taxing powers to incentivize folks 
to buy more energy efficient cars, whether it is plug-in hybrids or 
low-emission diesels, that we can play a role in helping the indus- 
try meet that goal. 

Any closing comment on this point? 

Mr. Johnson. I would just say I again look forward to working 
with you on the legislative piece. As I mentioned, we will have a 
proposed regulation addressing fuel efficiency and the type of fuel 
by the end of this year. 

Senator Carper. All right. Good. Thanks very much. 

Mr. Johnson. Madam? 

Senator Boxer. Yes, if I just might. I think. Senator Carper, 
your questioning was very good. I would urge you to, and I know 
you realize this, these 13 States want to do it yesterday. They are 
ready to go. And that is why the Governors are planning to sue. 

I want to point out how bipartisan all of this is. At the time that 
the 13 States got together, six of the Governors were Republicans. 
Now we have five of them, because one of them was replaced by 
a Democrat. But it is an amazing thing how bipartisan this issue 
is when you get away from here. You know? 

Senator Cardin, we do need to move, because we are coming up 
with a vote fairly soon. 

Senator Cardin. 

Senator Cardin. Thank you. Madam Chair. 

Administrator Johnson, it is nice to have you back before our 
committee. I welcome you. 

I want to sort of just question you on the impact that today’s 
hearing has on the Chesapeake Bay on water quality, because I 
think most people look at the air quality issue and don’t realize the 
direct impact it has on the quality of our waters and bays and our 
streams. It is estimated that one-third of the nitrogen problem in 
the Chesapeake Bay comes from air pollution. The No. 1 source of 
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the air pollution are the clean car issues that we are talking about 
today. 

So my question to you is, have you looked at the benefit of the 
standards on air regulations that California wants the waiver for, 
what impact that would have on the quality of waters such as the 
Chesapeake Bay? 

Mr. Johnson. Well, Senator, under the California petition, we 
need to evaluate the California situation, and then other States, as 
you know, including Maryland, if they chose to follow the Cali- 
fornia standard, then could, if we indeed granted the waiver. 

With respect to the Chesapeake Bay, we have actually been in- 
vesting, and I know that there is some study continuing to go on 
that EPA is participating in on the effect of global climate change 
on the Chesapeake Bay specifically. I am not aware of the current 
status of that specific research and development, but I am aware 
that it is going on. 

Senator, if I could, and Madam Chair, if I could, with respect I 
would like to clarify one thing that I said, and I may have 
misspoke when answering a question about the legal issues per- 
taining to executive branch communications to the Hill. As you 
know, such communications generally are not prohibited, and of 
course our respective branches can communicate. So I just wanted 
to make that clear for the record. 

Senator Cardin. I don’t want to leave quite the issue yet on the 
bay, because I think one of the reasons why our legislature and 
Governor wanted to come under a similar waiver as California is 
the impact that air pollution is having on the bay. We have gone 
to extraordinary lengths, with the help of the Federal Government, 
with EPA’s involvement, with private sector involvement and 
multi-State efforts to clean up the Chesapeake Bay. We have made 
progress, but not enough progress. I think recent reports show that 
there is still a huge challenge ahead of us. 

We look at the waiver as one important step forward in dealing 
with the Chesapeake Bay. I would just urge you to be prepared. Of 
course, we all are hoping that we are going to get action on the 
California waiver. I would really hope that we would have had it 
by now. In my opening statement I made that point. But when you 
do rule on that, we want to make sure that, assuming it is affirma- 
tive, that a State like Maryland can move forward aggressively be- 
cause of the multiple impact it has on our environment. 

I would just urge you to be up to speed on the impact that the 
air quality is having on waters around our country, including the 
Chesapeake Bay. 

Let me also, if I might, move to the issue that I mentioned in 
my opening statement, and that is the recent analysis conducted by 
the National Capital Regional Transportation Planning Board for 
the Metropolitan Washington Council of Governments. As I noted, 
the report details the expected growth in greenhouse gas emissions 
and the positive benefits that would result from the adoption of the 
California car rule in this area. 

Are you familiar with this study, called “CO2 Emissions for Cars, 
Trucks and Buses in the Metropolitan Washington Area”? 

Mr. Johnson. Generally, I am, but I have not personally read 
the study. 
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Senator Cardin. Were you surprised to learn that the Transpor- 
tation Planning Board estimates that the California car rule would 
result in a four ton reduction in CO 2 emissions by 2020? 

Mr. Johnson. Yes, that is precisely part of our evaluation of the 
three criteria under section 209 is to evaluate the three criteria 
which one of them is compelling in extraordinary circumstances, 
and is it consistent with section 202 of the Act, and is it in the ag- 
gregate as protective of public health and welfare as the Federal 
standards. 

So as part of that evaluation, we will be looking at literally those 
thousands of pages of technical analysis that have been submitted 
to the Agency. 

Senator Cardin. Well, I encourage you to do that, obviously as 
quickly as possible, because a four ton reduction is a substantial 
amount and the area already is a nonattainment area for the 8- 
hour ozone standard. So this would have a major impact in trying 
to meet attainment, wouldn’t it? 

Mr. Johnson. It is true from our scientific analysis that green- 
house gas emissions can have an effect, and in fact increase ozone. 

Senator Cardin. Thank you. 

Thank you. Madam Chair. 

Senator Boxer. Thanks, Senator. 

Administrator Johnson, under the Clean Air Act, what is EPA’s 
mission? 

Mr. Johnson. Under the Clean Air Act, that is ultimately to pro- 
tect public health and the environment. 

Senator Boxer. Yes. As a matter of fact, in the opinion of the 
court, they stated that EPA has been charged with protecting the 
public’s health and welfare. That is your role. That is your job. 

Mr. Johnson. Yes. 

Senator Boxer. So keeping that in mind, which I am sure you 
do, I want you to answer these questions. Your role is to protect 
the public health and welfare. 

Is the Bush administration opposed to granting California’s waiv- 
er? 

Mr. Johnson. We have made no decision on the California waiv- 
er and we are going through a very deliberate process to evaluate 
all the comments. I will be making a decision by the end of the 
year. 

Senator Boxer. So the Administration — I am talking about the 
Administration — is the Bush administration, you say EPA hasn’t 
made a decision yet as to whether to grant it or not. Is the Admin- 
istration opposed to granting this waiver? 

Mr. Johnson. The Administration recognizes that under the 
Clean Air Act it is the responsibility of the Administrator, and it 
is my responsibility to make an independent decision. 

Senator Boxer. So the Administration is not opposed to it. 

Is the Department of Transportation part of the Administration? 

Mr. Johnson. Yes, ma’am. 

Senator Boxer. OK. So let me read you, we got this out of an 
e-mail that was given to employees at the DOT. They were to call 
Members of Congress, and this is what they were to say: “I am not 
sure if you are aware, but EPA is currently considering a petition 
from the State of California to set its own CO 2 standards. If Cali- 
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fornia were to receive this waiver, this could lead to a patchwork 
of regulations on vehicle emissions which would have significant 
impacts on the light truck and car industry. 

The EPA is currently receiving comments and the docket is open 
until June 15. However, tomorrow the Administrator will decide 
whether or not to extend the deadline. We are gauging to see if 
your boss would be interested in submitting comments or reaching 
out to your Governors office for them to submit comments to the 
docket, since this could greatly impact the auto facilities within 
your District.” 

Then it says, and remember what you said, DOT is part of the 
Administration and the Administration knows this is all in your 
shop, this is what it says in this e-mail: “If asked our position” — 
that is DOT — “we say we are in opposition of the waiver.” 

So I am putting this in the record. I am stunned that you would 
sit here through all this time and act as if you weren’t aware of 
this. Do you believe that it was appropriate for DOT to lobby Con- 
gress to oppose the waiver and to have in the script to say that 
they opposed the waiver? Do you think that this was appropriate? 

Mr. Johnson. Senator, I have to defer to the Department of 
Transportation on what e-mails they may or may not have 

Senator Boxer. I am not asking you that. I am asking you. I 
read to you an e-mail, and I am asking you if it is appropriate for 
this Administration to lobby Members of Congress against the 
waiver, because it says “if asked our position, we say we are in op- 
position of the waiver.” 

Do you think that is appropriate? 

Mr. Johnson. Senator, it is my responsibility for the Environ- 
mental Protection Agency and I respectfully defer to the Depart- 
ment of Transportation. 

Senator Boxer. OK. Well, let me say this. I read you what your 
charge is. Your charge is not to sit here and say “I can’t answer,” 
when a member of the cabinet and the whole department is lob- 
bying against this waiver. You are responsible for the health and 
welfare of the people of this country. You yourself said that is your 
charge. You sit here and can’t condemn the fact that this Adminis- 
tration has been lobbying Members of Congress against this waiv- 
er, which 13 Governors want, not to mention the millions of people 
want. Is that your answer? 

Mr. Johnson. Senator, I am not responsible for the Department 
of Transportation and e-mails or conversations. 

Senator Boxer. I didn’t say you were. I asked your opinion. Do 
you have no opinion? 

Mr. Johnson. My responsibility is for the Environmental Protec- 
tion Agency. 

Senator Boxer. So you have no opinion. 

Mr. Johnson. I defer to the Department of Transportation. 

Senator Boxer. So that means you think it is OK, whatever they 
do? 

Mr. Johnson. I defer to the Department of Transportation. 

Senator Boxer. If you defer to them, then you think it is OK. 

Mr. Johnson. I defer to the Department of Transportation. 

Senator Boxer. I say that you are, with that statement, neglect- 
ing your responsibility to protect the health and welfare of the peo- 
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pie. I find it absolutely stunning. I find it putting politics ahead of 
what your job is supposed to be. 

Now, since we already know that DOT officials actively solicited 
Members of Congress and Governors to oppose California’s waiver, 
did you know they were doing it before they started it? Were you 
aware of it? Did they ever discuss it with you? 

Mr. Johnson. Senator, I have already described 

Senator Boxer. I am asking you again. Yes or no? Were you 
aware that this was going on, that calls were being made to Mem- 
bers of Congress? 

Mr. Johnson. I asked the Secretary of the Department of Trans- 
portation to check with her constituency to see if anyone was going 
to be requesting an extension, which I stated that I was inclined 
to deny, and then a day later I instructed my staff to deny the re- 
quest. 

Senator Boxer. That is not what I asked you. I asked you a sim- 
ple question. Were you aware that the Department of Transpor- 
tation, members there were instructed with a script, were calling 
Members of Congress and telling them that the DOT is opposed to 
the waiver. 

Mr. Johnson. My awareness was the conversation that I had 
with the Secretary of the Department of Transportation. Other e- 
mail traffic and others, I was not aware of. 

Senator Boxer. So you did not discuss with her that this was 
happening, that these calls were being made to Members of Con- 
gress? 

Mr. Johnson. I already described what my conversation was. 

Senator Boxer. Did you discuss with her or did she discuss with 
you calls that were being made to Members of Congress to get 
them to weigh in against granting the California waiver? 

Mr. Johnson. In my interest and my requests for the Secretary 
was to find out whether anyone was going to be submitting a re- 
quest to extend the public comment, which I stated to her and to 
you again, that I was inclined to deny, which I ultimately did deny. 

Senator Boxer. I am not talking about extension of the waiver. 
I am talking about opposition to the waiver. Did you try to stop 
DOT from soliciting opposition to California’s request and the 12 
other States? 

Mr. Johnson. Again, I don’t have any responsibility for the De- 
partment of Transportation. My responsibility is for EPA and eval- 
uating the petition under the Clean Air Act. 

Senator Boxer. If you were talking down the street and you saw 
something that was happening that was bad, would you walk over 
and try to stop it? Or would you say, you know, it is none of my 
business? Because that is the kind of answer you are giving me. 

Mr. Johnson. Well, Senator, I am good, but I am not that good 
to be able to oversee every e-mail that goes on in the Department 
of Transportation. So again, I have to defer to the Department of 
Transportation as to what they may or may not have said. 

Senator Boxer. This isn’t an e-mail. This is a script, and you 
said, as I understand it, you knew nothing about it. 

Mr. Johnson. I did not see a script, no. 

Senator Boxer. OK. And you didn’t know that they were con- 
tacting Members of Congress? 
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Mr. Johnson. I said, again, that I asked the Secretary of the De- 
partment of Transportation to check with her constituency to see 
if Members were going to ask us for an extension. 

Senator Boxer. Who is her constituency? 

Mr. Johnson. I just asked her. 

Senator Boxer. She is not elected. Who is her constituency? 

Mr. Johnson. I asked my staff to check with our constituency to 
see if there was any 

Senator Boxer. What? You just said you asked her to check with 
her constituency. Who is her constituency? She is not an elected of- 
ficial. Who is her constituency? 

Mr. Johnson. Well, I think you are trying to parse terms. 

Senator Boxer. I am asking you a question, sir. You used the 
term. You said you wanted to ask her to check with her constitu- 
ency, and I am asking you, as a human being, one to another, who 
is her constituency? 

Mr. Johnson. There are Members of Congress and Governors 
who particularly are interested in transportation issues. 

Senator Boxer. So Members of Congress and Governors are her 
constituency. Excuse me. Her constituency are the people of the 
United States of America. That is her constituency. But now you 
are saying you asked her to check with them. 

Mr. Johnson. I did ask her 

Senator Boxer. So this leads me to believe that perhaps that is 
why she did this. She checked with them all right. She told them 
to come out against the waiver. Now, did you talk to anyone in the 
White House about this particular matter, getting people to gin up 
calls against the waiver? 

Mr. Johnson. Again, I did not direct anyone to gin up any phone 
calls against or for the waiver. My communication with the Sec- 
retary of the Department of Transportation and others was to in- 
form them that I was disinclined to extend the public comment pe- 
riod, and again, a day later I directed my staff to deny that re- 
quest, and in fact we closed the public comment period as was indi- 
cated, which was about a week later. 

Senator Boxer. I believe this Administration has already decided 
they don’t want to grant this waiver, and the only way you can dis- 
prove that is to grant it, because everything that I have seen leads 
me to that conclusion. You would have to be born yesterday not to 
see it. 

You have the Administration lobbying against the waiver, and 
you can’t comment or call them out on it. You are part of this. You 
are part of this, because you will not speak out against this. 

You know, in tough times, you have to take a stand. That is 
wrong, on its face. You talk about her constituency as being Mem- 
bers of Congress, Governors. That is not her constituency. She 
works for the people. And that is who your constituency is, and 
that is what you are supposed to do, work for the people. When you 
work for the people, you don’t just sit there and say nothing when 
faced with a script where people were lobbying against this waiver, 
which you claim, you know, you are going to be very fair about, 
after saying you have 60,000 different messages and we have prov- 
en that 54,000 of them were mass mailings. 
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Now, my own belief is there is going to be a hiding behind this 
Executive order. I just read it again. I would urge everyone to read 
this Executive order: Cooperation among agencies and protecting 
the environment with respect to greenhouse gas emissions from 
motor vehicles, non-road vehicles, and non-road engines. That is 
not a substitute for a waiver. Even if you were to produce a regula- 
tion on cars, that is not a substitute for granting a waiver to the 
most populous State in the Union and 12 other States who are so 
far out in front of this EPA it would make your head spin. It is 
tragic, all this wasted time. 

So what we have here is California puts in a request for this 
waiver. Is it a year and a half ago? A year and a half ago. First, 
EPA hides behind a false premise that under the Clean Air Act, 
EPA couldn’t address carbon emissions and greenhouse gas emis- 
sions. All you had to do is read the Act. That was really a terrible 
decision, wasted time on purpose, helping only special interests, 
not the people; EPA, Environmental Protection Agency, not the en- 
vironmental pollution agency. 

So then you stalled while the courts opined. Then the courts 
opined and they are clear. They are clear, and they chastise you 
and this EPA. Now you are hiding behind 60,000 comments, most 
of which are form letters for delaying. By the way, those are form 
letters in favor of granting the waiver, the vast majority, over- 
whelmingly in favor of it, but that is probably not your constitu- 
ency, the people. 

I am afraid you are going to next hide behind an Executive order 
that has no teeth in it, really, if you read it. It is really weak, with 
lots of loopholes. You do nothing about the DOT. You say nothing 
here to condemn what went on, which to me is tacit approval. 

I go back to what your charge is, and your charge is protecting 
the health and the welfare of my constituents, and everyone in this 
country. That is your job. Your job isn’t to bow down to the special 
interests or Karl Rove or anybody else. I couldn’t be more dis- 
appointed in what I have heard today. You know, we had to post- 
pone this. I thought well maybe Mr. Johnson will have a little more 
time to think about this. I heard your opening statement, with not 
one word of encouragement. We have outrage out there by Repub- 
licans and Democrats alike, and this Administration gets more iso- 
lated day after day after day, whether it is on the war or whether 
it is on domestic policy. This is just one more area. 

The people expect their Government to protect them. The fact is, 
it is our children and our most vulnerable populations that hurt, 
and now we have a crisis with global warming. I respect Senator 
Inhofe, but the fact of the matter is the world has gone way past 
where he is. We know we have to deal with this. We have States 
that are taking the lead and you are standing in their way. You 
are standing in their way. You are blocking their way and they are 
mad. Wait until that lawsuit comes out. Wait until you hear from 
them. 

I would just urge you to think about what happened here today, 
to read what your charge is, to go back into history and see the 
great moments in time for our Government. It is when we stood 
and we fought for the people. Those were the great moments in his- 
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tory, not when we blocked the way to progress, not when we 
blocked the way to protect public health and the environment. 

So it is not a happy day for me, and I am sure it is not a happy 
day for you. But we will keep the pressure on. We are going to keep 
the pressure on. And we hope what you heard today will lead you 
to grant this waiver and get this behind us and let our States do 
what they want to do on behalf of the people. 

Thank you very much, and we stand adjourned. 

[Whereupon, at 11:49 a.m., the committee was adjourned.] 
[Additional statements submitted for the record follow.] 
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Abstract 

This study compares the protectiveness of California’s current light-duty vehicle emission 
regulations (the “California Program”) to analogous federal regulations (the “Federal Program”) 
promulgated by the U.S. Environmental Protection Agency (“U.S. EPA”), The California 
Program and the Federal Program specify similar requirements for exhaust and evaporative 
emissions. There are two primary differences between the California Program and the Federal 
Program: (1) California’s Zero Emission Vehicle (“ZEV”) Standards (“ZEV Standards” or “ZEV 
Mandate”), which require that manufacturers produce and sell specified amounts of vehicles 
certified to specific standards for air pollutants (the Federal Program does not set ZEV 
Standards); and (2) California’s greenhouse gas (“GHG”) exhaust emission standards (“GHG 
Standards”), which establish limits on GHG emission rates for new vehicles in accordance with 
California Assembly Bill 1493 (“AB 1493”). To evaluate the ZEV and GHG Standards, we rely 
on documentation developed by California Air Resources Board (“CARB”) staff describing the 
specific requirements and implementation processes of the Standards. Thus, for the purposes of 
this study, the California Program includes the exhaust and evaporative emission standards, the 
ZEV Standards, and the GHG Standards. In contrast, the Federal Program includes only the 
exhaust and evaporative emission standards. 

We analyze the combined effects of the ZEV and GHG standards, along with all other provisions 
of the California Program, on criteria pollutant emissions from light-duty vehicles in California 
over the period from 2009 to 2023. Emissions under the California Program are compared to a 
fleet and emissions “baseline” that reflects implementation of the Federal Program. Determining 
the effects of the California Program relative to the Federal Program is important, as one of the 
necessary conditions for the U.S. EPA to grant a waiver to California to adopt different vehicle 
emission standards — under Section 209 of the Clean Air Act — is that the California standards be 
“... in the aggregate at least as protective of public health as applicable Federal standards.” 

Our results indicate that the California Program, in the aesreeate, is less protective of public 
health than the Federal Prouram with respect to emissions of or.one precursors and several 
other criteria pollutants. 


The emissions results in this report are based upon models that evaluate, among other things, the 
effects of the California Program on the California motor vehicle fleet and on vehicle miles 
traveled (“VMT”) by the fleet relative to conditions that would exist with the Federal Program in 
effect in California. The modeling begins with detailed assessments of ZEV-crcdit-generating 
technologies and GHG-reducing technologies that could be applied to various types of motor 
vehicles to achieve compliance with the California Program. These assessments result in 
estimates of the impacts of the California Program on costs, prices, emission rates, and other 
attributes (e.g., fuel economy) of new vehicles sold in each year from 2009 to 2023. These 
estimates are based upon a detailed mode! of the markets for new motor vehicles in California. 
In performing these assessments, we have used conservative assumptions that likely understate 
the impacts of the California Program on both new vehicle prices and vehicle fleet emissions. 

Changes in new' vehicle prices and attributes due to the California Program will lead to decreases 
in the rates at which used vehicles are retired from service (“scrapped”). Our analysis of this 
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effect is based upon the results of a detailed statistical model linking vehicle scrappage rates for 
different vintages to new vehicle prices (among other factors), A decrease in scrappage of used 
vehicles leads to an increase in the average age of the vehicle fleet and thus to increased 
emissions, since older vehicles have higher emission rates than newer vehicles. The modeling 
also takes into account the effect of improvements in fuel economy on VMT (an effect known as 
the “rebound effect”) that leads to increases in emissions due to the greater number of miles 
traveled. The emissions estimates also include effects on emissions of changes in gasoline 
consumption associated with the extraction, processing, and transport of gasoline (referred to as 
“upstream” emissions). 

Figure A-1 shows the results of our analyses of the effect of the California Program relative to 
the Federal Program on emissions of ozone precursors— the sum of volatile organic compounds 
(“VOC”) and nitrogen oxides (“NOx”) — for the State of California from 2009 to 2023. These 
results were developed using the U.S. EP.A’s MOB1LE6.2 emission factor model. As Figure A-1 
shows, our analysis indicates that the California Program will result in higher VOC+NOx 
emissions in California than would occur under the Federal Program. We performed the same 
analysis using CARB’s EMFAC2007 emission inventory model, and generated similar results. 
Results for the South Coast Air Basin also show the same effect, modeled with either 
MOB1LE6.2 or EMFAC2007. In addition to VOC+NOx, we analyzed emissions of several other 
criteria air pollutants and air toxics. In general, we found that these emissions would be higher 
under the California Program, modeled with either MOBILE6.2 or EMFAC2007. The only 
exception is emissions of sulfur oxides, which decrease as a result of lower ga.soline 
consumption under the California Program. 

Statewide VOC + NO. (MOBILE) 



Figure .4-1. Change in emissions of VOC + NO, under the combined California Program, relative to 
emissions under the Federal Program. 

These results reflect the higher costs associated with compliance with the California Program 
relative to the costs required to comply with the Federal Program, which lead to higher new' 
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vehicle prices, reduced new vehicle sales, and increased retention of used vehicles. The results 
also reflect the improvements in fuel economy due to the California Program that result in 
increased VMT and thus increased emissions. 

In summary, our results indicate that the California Proeram, in the asereeate, is less 
protective of public health than the Federal Proeram with respect to emissions of ozone 
precursors and several other criteria pollutants. 




54 


Contents 


Contents 

I. Introduction I 

A. Background 1 

B. Objectives 3 

C. Outline of Report 4 

II. Methodologies and Data 5 

A. Overview of ZEV and GHG Standards 5 

1. ZEV Standards 6 

2. GHG Standards 9 

B. Overview of Methodology 1 1 

C. Compliance Plans and Cost Estimates 12 

1. PZEV Costs 12 

2. ATPZEV Costs 13 

3. Pure ZEV Costs 13 

4. Selection of Compliance Plans 14 

D. New Vehicle Market Model 15 

1. Effects Modeled 15 

2 . Nested Logit Model 16 

3. Pricing Decisions by Manufacturers 18 

E. Scrappage Model 18 

F. Fleet Population Model 19 

G. Modeling of Effects on Vehicle Miles Traveled (“VMT") 20 

H. Pollutant Emissions Models 20 

1 . Emissions Increases due to Fleet Population Effects 21 

2. Emissions Increases Due to Rebound Effect 21 

III. Study Results 22 

A. Motor Vehicle Fleet Effects 22 

B. VMT Effects 24 

C. Fuel Consumption and Upstream Emissions Effects 24 

D. Overall Pollutant Emissions Effects 25 

IV. Conclusions 29 

Appendix A. Compliance Plans and Cost Estimates 30 

Appendix B. New Vehicle Market Model 36 

Appendix C. Scrappage Model 47 

Appendix D. Rebound Effect Analysis 56 

Appendix E. EMFAC2007 Pollutant Emissions Modeling 63 


i 



55 


Contents 

Appendix F. MOBlLE6,2 Pollutant Emissions Modeling 84 

Appendix G. Emissions Impacts Associated with Reduced Gasoline Consumption 101 



56 


List of Figures 


List of Figures 

Figure A-1 . Change in emissions of VOC + NO* under the combined California Program, 

relative to emissions under the Federal Program 2 

Figure I. Diagram of modeling framework and process 1 1 

Figure 2. Hierarchy ofNVMM nesting structure 17 

Figure 3. Effects of changes in new vehicle prices on prices of used vehicles 19 

Figure 4. Change in statewide 2020 vehicle population estimates as a result of the combined 

California Program, relative to populations under the Federal Program 22 

Figure 5. Impacts of the combined California Program on South Coast 2020 Vehicle Population, 
relative to populations under the Federal Program 23 

Figure 6. Change in vehicle miles traveled under combined California Program relative to VMT 
under Federal Program 24 

Figure 7. Change in statewide upstream emissions ofNMOG + NOx due to the upstream 

emissions effect under combined California Program (relative to upstream emissions 
under Federal Program) 25 

Figure 8. Change in statewide emissions of VOC+NOx (EMFAC2007 modeling) under 

combined California Program, relative to emissions under Federal Program 26 

Figure 9. Change in South Coast emissions of VOC+NOy (EMFAC2007 modeling) under 

combined California Program, relative to emissions under Federal Program 26 

Figure 10. Change in statewide emissions of VOC + NO, (MOB1LE6.2 modeling) under the 

combined California Program, relative to emissions under the Federal Program 27 

Figure 11. Change in statewide emissions of South Coast VOC + NOx (MOB1LE6.2 modeling) 
under combined California Program relative to Federal Program 28 

Figure B-1. Nesting .structure for NVMM 37 

Figure C-1. Vehicle Survival Rates by Age and Model Year 48 

Figure E-1 . EMFAC2007 Passenger Car VOC and NOx Emission Rates (VOC Includes 

Evaporative Emissions) 64 

Figure E-2. Example of the Change in Statewide 2020 Vehicle Population Estimates as a Result 
of the Combined California Program 72 

Figure E-3. Estimates of the Per-Vehicle Increase in VMT from the Rebound Effect 73 

iii 



57 


List of Figures 


Figure E-4. Difference in Statewide emissions of VOC + NOx under combined California 

Program (relative to emissions under Federal Program) 76 

Figure E-5. Difference in statewide emissions ofNOx under combined California Program 

(relative to emissions under Federal Program) 76 

Figure E-6, Difference in statewide emissions of VOC under combined California Program 

(relative to emissions under Federal Program) 77 

Figure E-7. Difference in Statewide emissions of CO under combined California Program 

(relative to emissions under Federal Program) 77 

Figure E-8. Difference in Statewide emissions of exhaust PM2.5 under combined California 

Program (relative to emissions under Federal Program) 78 

Figure E-9. Difference in Statewide sum of emissions of five toxic species under combined 

California Program (relative to emissions under Federal Program) 78 

Figure E-10. Difference in Statewide emissions of SOx under combined California Program 

(relative to emissions under Federal Program) 79 

Figure E-1 1 . Difference in South Coast emissions of VOC+NOx under combined California 

Program (relative to emissions under Federal Program) 80 

Figure E-12. Difference in South Coast emissions ofNOx under combined California Program 
(relative to emissions under Federal Program) 81 

Figure E-13. Difference in South Coast emissions of VOC under combined California Program 
(relative to emissions under Federal Program) 81 

Figure E-14, Difference in South Coast emissions of CO under combined California Program 

(relative to emissions under Federal Program) 82 

Figure E-15. Difference in South Coast exhaust emissions of PMi.s under combined California 

Program (relative to emissions under Federal Program) 82 

Figure E-16, Difference in South Coast sum of emissions of five toxic species under combined 
California Program (relative to emissions under Federal Program) 83 

Figure E-1 7. Difference in South Coast emissions of SO* under combined California Program 

(relative to emissions under Federal Program 83 

Figure F- 1 . Difference in South Coast emissions of VOC+NOx under combined California 
Program (relative to emissions under Federal Program), not accounting for fuel cycle 
effects 92 

Figure F-2. Difference in South Coast emissions of CO under combined California Program 

(relative to emissions under Federal Program), not accounting for fuel cycle effects 93 


iv 



58 


List of Figures 


Figure F-3, Difference in South Coast emissions of PM2.5 under combined California Program 


(relative to emissions under Federal Program), not accounting for fuel cycle effects 93 

Figure F-4. Difference in South Coast emissions of SOx under combined California Program 

(relative to emissions under Federal Program), not accounting for fuel cycle effects 94 

Figure F-5. Difference in South Coast emissions of 5 air toxics under combined California 
Program (relative to emissions under Federal Program), not accounting for fuel cycle 
effects 94 


Figure F-6, Difference in South Coast emissions of VOC+NOx under combined California 

Program (relative to emissions under Federal Program), accounting for fuel cycle effects. 
95 


Figure F-7, Difference in South Coast emissions of CO under combined California Program 

(relative to emissions under Federal Program), accounting for fiiel cycle effects 95 

Figure F-8. Difference in South Coast emissions of PMi 5 under combined California Program 
(relative to emissions under Federal Program), accounting for fuel cycle effects 96 

Figure F-9. Difference in California emissions of VOC+NOx under combined California 

Program (relative to emissions under Federal Program), not accounting for fuel cycle 
effects 96 

Figure F-10. Difference in California emissions ofCO under combined California Program 

(relative to emissions under Federal Program), not accounting for fuel cycle effects 97 

Figure F-1 1. Difference in California emissions of PM2 5 under combined California Program 

(relative to emissions under Federal Program), not accounting for fuel cycle effects 97 

Figure F-12. Difference in California emissions of SOx under combined California Program 

(relative to emissions under Federal Program), not accounting for fliel cycle effects 98 

Figure F-13. Difference in California emissions of 5 air toxics under combined California 
Program (relative to emissions under Federal Program), not accounting for fiiel cycle 
effects 98 


Figure F-14. Difference in California emissions of VOC+NOx under combined California 

Program (relative to emissions under Federal Program), accounting for fuel cycle effects, 
99 

Figure F-15. Difference in California emissions ofCO under combined California Program 

(relative to emissions under Federal Program), accounting for fuel cycle effects 99 

Figure F-16. Difference in California emissions of VOC+NOx under combined California 

Program (relative to emissions under Federal Program), accounting for fiiel cycle effects. 
100 


V 



59 


List of Figures 


Figure G-1. Reduction in Summer Season California Fuel Cycle Emissions Due to the 


California Program (California Statewide) 107 

Figure G-2. Reduction in Summer Season California Fuel Cycle Emissions Due to the 

California Program (South Coast Air Basin) 108 


VI 



List of Tables 


List of Tables 

Table 1, Categorization of large and intermediate volume manufacturers included in this 

analysis 6 

Table 2. Categories ofZEV-credit-generating vehicles, and range of credit values in the years 

2009 -2030 7 

Table 3. Requirements for large volume manufacturers under the Alternative Compliance Path. 9 

Table 4. Requirements for large volume manufacturers under Primary Compliance Path 10 

Table 5. GHG Standards 10 

Table A-1. Cost Estimates for ZEV Program Vehicles 33 

Table A-2. Dollars per ZEV Credit during the period 2009-2023 35 

Table C-1. Coefficient estimates for model of age-specific vehicle scrappage rates 52 

Table C-2. Scrappage elasticities with respect to new car price by car age 53 

Table D-1, Variables Used in the Irvine Study 58 

Table D-2. Estimation of the VMT Equation 61 

Table D-3. California Short- and Long-Run Rebound Effects 61 

Table E-1. Summary of 2020 Statewide Passenger Car Exhaust VOC Inventory Calculation ...65 

Table E-2. MOB1LE6.2 Tier 2 2009 Mi,\ 67 

Table E-3. 2009+ Mix Used in EMFAC2007 to Model Tier 2 68 

Table E-4. Technology Fractions Used for Modeling the California Program 68 

Table E-5 Exhaust Toxics Fractions Used to Estimate Toxics for EMFAC2007 (Obtained from 
MOB1LE6-MSAT) 71 

Table G-1. California Fuel Cycle Emission Factors (grams/gallon) 102 

Table G-2. Percent Increase in Model Year Fuel Economy California Program Over the Federal 
Program 103 


Table G-3. California Statewide Fuel Consumption (Gallons/Day) Vehicles at or below 8,500 

Lbs GVRW, Summer Season 104 



61 


List of Tables 


Table G-4. South Coast Air Basin Fuel Consumption (Gallons/Day) Vehicles at or below 8,500 


Lbs GVRW, Summer Season 104 

Table G-5. California Statewide Fuel Cycle Emissions Reduction (Tons/Day) Due to the 

California Program, Low-End and High-End Values 106 

Table G-6, South Coast Air Basin Fuel Cycle Emissions Reduction (Tons/Day) Due to the 

California Program, Low-End and High-End Values 106 



62 


Introduction 


I. Introduction 

This study evaluates the emissions impacts of the California regulations, including California’s 
exhaust and evaporative emission standards, the ZEV Standards and the GHG Standards, 
(together, the “California Program”) on emissions from new light-duty vehicles in California 
over the period from 2009 to 2023, relative to those that would occur in California under federal 
regulations on emissions from new light-duty vehicles (the “Federal Program”). The ZEV 
Standards and the GHG Standards are the two primary differences between the California 
Program and the Federal Program. To evaluate the ZEV and GHG Standards, we rely on 
documentation developed by California Air Resources Board (“CARB”) staff describing the 
specific requirements and implementation processes of the Standards. The 2009 model-year was 
selected as the starting point for our analysis because that will be the first model-year affected by 
the GHG Standards as well as, according to CARB staff, the model-year by which, for the most 
part, manufacturers will have exhausted previously banked credits used for compliance with the 
ZEV Standards. The 2023 model-year was selected as the ending point for our analysis because 
2023 is the year by which the South Coast Air Basin and all other areas of California must be in 
compliance with National Ambient Air Quality Standard for ozone. 

A. Background 

Emissions from motor vehicles were first associated with air pollution in the early 1950s when 
Professor A..1. Haagen-Smit determined that ozone is formed in the atmosphere by emitted 
volatile organic compounds (“VOC”) and nitrogen oxides (“NOx”) reacting with one another in 
the presence of sunlight. This discovery precipitated the first motor vehicle emission controls 
aimed at reducing emissions of ozone precursors, which were put in place in the early 1960s, 
first by the State of California, and shortly thereafter by the federal government. Motor vehicles 
have also been identified as sources of carbon monoxide (“CO”) and particulate matter (“PM”), 
as well as several air toxic emissions. 

Concerns about “patchwork” state and local regulation of emissions from new motor vehicles led 
to the inclusion of Section 209 in the Clean Air Act of 1970. Section 209 prevents states other 
than California from adopting emission standards for new motor vehicles that differ from federal 
standards, and allow's California to do so only if a waiver is granted by the U.S. Environmental 
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Protection Agency (“U.S. EPA”). Over the past forty years, CARB has, under the provisions of 
Section 209, established its own control program for emissions from new motor vehicles. One of 
the necessary conditions for the granting of a waiver established in Section 209 is that the 
California standards be in the aggregate at least as protective of public health as applicable 
Federal standards.” 

While the federal and California vehicle control programs have differed in a number of ways in 
the past, many aspects, particularly those addressing on-road, heavy-duty, diesel engines have 
recently come into alignment. Moreover, the exhaust and evaporative emission standards under 
Lev II in the California Program are similar to those under Tier 2 in the Federal Program. 
Nonetheless, there are currently two major differences between the California and Federal 
Programs for light-duty vehicles (i.e., vehicles with gross vehicle weight ratings of 8,500 pounds 
or less): 

1. California’s Zero Emission Vehicle (“ZEV”) Standards (“ZEV Standards” or “ZEV 
Mandate”), which require that manufacturers produce and sell specified quanities of vehicles 
certified to CARB’s Partial Zero Emission Vehicle (“PZEV"), Advanced Technology Partial 
Zero Emission Vehicle (“AT PZEV”) and Zero Emission Vehicle ratings; and 

2. California’s Greenhouse Gas (“GHG”) Exhaust Emission Standards (“GHG Standards”) 
which establish limits on GHG emission rates for new vehicles in terms of carbon-dioxide- 
(“C02”)-equivalent emissions. 

The costs imposed on manufacturers to comply with both the ZEV and GHG Standards are 
considerable, and, as documented in a number of studies, these high compliance costs result in 
decreased demand for new vehicles, increased retention of older vehicles, and increased 
emissions of criteria pollutants.' However, our previous studies have not analyzed the combined 
impacts of the entire California Program compared to the Federal Program. 


‘ That both the ZEV and GHG standards result in higher emissions of criteria pollutants has been extensively 
documented in previous studies submitted to C.4RB and attached to this study as Attachments A, B and C. 
Attachment A is a January, 2001 report byNERA and Sierra, Impacts cf Alternative ZEV Sales Mandates on 
California Motor Vehick Emissions: a Comprehensive Study. Attachment B is a March 23, 2003 report by NERA 
and Sierra, Impacts of ZEV Sales Mandate on California Motor Vehicle Emissions: Implications of March 2003 
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B. Objectives 

This study utilizes a set of sophisticated models that allow for a quantitative comparison of the 

relative efficacy of the California and Federal Programs. The emission estimates presented in 

this study account for six categories of effects resulting from the implementation of the ZEV and 

GHG Standards. 

1. Effects on costs of new motor vehicles. These effects include costs for manufacturing, new 
parts, and other expenses associated with compliance with the California Program, 
incremental to those required to comply with the Federal Program, 

2. Effects on the market for new vehicles. Increases in production costs and modifications to 
vehicle characteristics necessary to comply with the California Program will affect new 
vehicle sales through price increases and changes in vehicle attributes. 

3. Effects on scrappage rates for existing vehicles. Increases in new vehicle prices will result in 
changes in used vehicle markets that will decrease the rates at which used vehicles are retired 
from service (“scrapped"). Decreases in scrappage rates will lead to an increase in the 
average age of the vehicle fleet and to increased emissions, since older vehicles, on average, 
have higher emission rates than new vehicles. 

4. Fleet population effects. The combination of lower new vehicle sales and increased retention 
of older vehicles will affect the overall composition of the motor vehicle fleet in California, 
relative to the fleet composition with the Federal Standards in place, 

5. Effects on vehicle miles traveled (“VMT”). The GHG Standards and the ZEV Standards will 
both result in the implementation of various technologies that improve the fuel economy of 
new vehicles. Improved fuel economy will lower the cost of driving, leading vehicle owners 
to drive more miles each year. This effect, referred to as the “rebound effect,” will tend to 
increase emissions, as emissions are directly related to VMT, 


Proposal. Attachment C i.s a September, 2004 report by NERA and Sierra, Environmental and Economic Impacts 
of the ARB Staff Proposal to Control Greenhouse Gas Emissions from Motor Vehicles. 
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6. Emissions effects. Changes in the composition of the motor vehicle fleet, fleet VMT, and fuel 
consumption resulting from the California Program will result in changes in vehicle 
emissions in California, relative to those that would occur if the Federal Program were in 
effect. 

C. Outline of Report 

The remainder of this report is organized as follows: Chapter II provides an overview of the 
methodologies and data that are used in this study; Chapter III presents the results of the 
analyses; and Chapter IV provides brief conclusions. The appendices provide details on the 
methodologies and data, as well as supplemental results. 
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II. Methodologies and Data 

This chapter provides summary information on the methodologies and data used to estimate the 
effects of the California Program. This chapter focuses only on the primary differences between 
the California Program and the Federal Program — namely the ZEV and GHG Standards; 
however, all modeling of the California and Federal Programs includes the fiill set of applicable 
light-duty vehicle emission standards. As noted, the appendices to this report provide details on 
the methodologies and data. 

A. Overview of ZEV and GHG Standards 

This section summarizes the requirements of the ZEV and GHG Standards, and the implications 
of these standards for the per-vehicle cost and fuel economy of new vehicles sold in California. 
In this study, we assume, based on recent statements by CARB staff, ^ that manufacturers will 
not, in general, incur significant compliance costs (beyond any already incurred) due to the ZEV 
Standards prior to the 2009 model-year. The GHG Standards do not cover vehicles before the 
2009 model-year. Therefore, for the purposes of this study, we have modeled both the ZEV and 
GHG Standards as taking effect with the 2009 model-year. 

The requirements of both the ZEV Mandate and the GHG standards vary depending on the 
number of vehicles a manufacturer sells annually in California. Although the requirements are 
complicated, in general, large volume manufacturers are defined as those that sell more than 
60,000 vehicles per year in California, intermediate volume manufacturers are defined as those 
that sell between 3,001 and 60,000 vehicles per year and small volume manufacturers are defined 
as those that sell 3,000 vehicles per year or less. The provisions of the ZEV and GHG Standards 
that will lead to substantial compliance costs generally apply only to large volume 
manufacturers. However, those manufacturers account for the vast majority of vehicle sales in 
California. Based on 2003 California vehicle sales data from R.L. Polk, and anticipated growth 
in vehicle sales between then and the 2009 model-year, we have used the manufacturer 
designations shown in Table 1 to determine compliance obligations. Note that small volume 
manufacturers have no obligations under the ZEV or GHG Standards. 


" California Air Resources Board, 2007, “Status Report on the California Air Resources Board’s Zero Emission 
Vehicle Program.” 
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Table I . Categorization of large and intermediate volume manufacturers included in this analysis. 


Manufacturer 

Category 

BMW 

Large Volume 

Daimler-Chrysler 

Large Volume 

Ford 

Large Volume 

General Motors 

Large Volume 

Honda 

Large Volume 

Hyundai 

Large Volume 

Mitsubishi 

Intermediate Volume 

Nissan 

Large Volume 

Subaru 

Intermediate Volume 

Toyota 

Large Volume 

Volkswagen* 

Large Volume 


• Note that Volkswagen includes Porsche vehicles. 


1. ZEV Standards 

The ZEV Standards require that manufacturers “produce, deliver for sale, and place in service” a 
sufficient number ofZEV-credit-generating vehicles to meet the ZEV obligation specified by the 
ZEV Mandate for every year after the ZEV Mandate takes effect. The ZEV Mandate defines 
three categories of vehicles capable of generating ZEV credits; 

1. Partial Zero Emission Vehicles (“PZEVs”), which include conventional vehicles that meet 
very stringent exhaust and evaporative emission requirements and warranty requirements; 

2. Advanced Technology PZEVs (“ATPZEVs”), which consist of various types of hybrid 
electric vehicles;^ and 

3. Zero Emissions Vehicles (“ZEVs”), which include battery electric and hydrogen fuel cell 
vehicles. 

Credits generated by PZEVs, AT PZEVs, and ZEVs are referred to as “Bronze,” “Silver,” and 
“Gold” credits, respectively. Table 2 provides some examples of the levels of ZEV credits and 
credit designations associated with specific types of vehicles over the period from 2009 to 2023. 

^ It should be noted that other types of vehicle technologies such has hydrogen fueled spark ignition and compressed 
natural gas could be certified as AT PZEVs. However, based on confidential information we have received from 
vehicle manufacturers, we do not believe that any manufacturer plans to market such vehicles in significant 
quantities. 
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Tabic 2. Categories of ZEV-credit-generating vehicles, and range of credit values in the years 2009 - 2030. 


Technology 

Category 

Credit Range 
(2009 - 2030) 

PZEV 

Bronze 

0.2 

Class A Hybrid Electric Vehicle (AHEV) 

Silver 

0 

Class B Hybrid Electric Vehicle (BHEV) 

Silver 

0 

Class C Hybrid Electric Vehicle (CHEV) 

Silver 

o 

o 

Class D Hybrid Electric Vehicle (DHEV) 

Silver 

0.6-0.45 

Class E Hybrid Electric Vehicle (EHEV) 

Silver 

0,7-0.55 

Plug-in Hybrid Electric Vehicle (PHEV) 10 

Silver 

1.88-2.03 

Plug-in Hybrid Electric Vehicle (PHEV) 20 

Silver 

2.05-2.20 

Plug-in Hybrid Electric Vehicle (PHEV) 40 

Silver 

2.34 - 2,49 

Neighborhood Electric Vehicle (NEV) 

Gold 

0.15 

TYPE 0 Electric Vehicle 

Gold 

1.0 

Type 1 (City Electric Vehoile, "CEV”) 

Gold 

2.0 

Type 11 (Full Performance Battery Electric Vehicle, "FPBEV") 

Gold 

3,0 

Type III (Fuel Cell Electric Vehicle, “FCEV") 

Gold 

30-4.0 


Source: Calculated from CARS documentation of ZIZV Standards. 

The ZEV Mandate specifies two ways in which manufacturers may determine their ZEV credit 
obligation. The ZEV obligation is the minimum number of ZEV credits that a manufacturer is 
required to generate in any given year, and is expressed as a percentage of the manufacturer’s 
total sales volume of covered vehicles, which may either be current year sales (current year 
method) or the average of sales in fi.xed blocks of three earlier years (prior year method). The 
covered vehicle sales volume always includes 100% of the sales of Passenger Cars (“PCs”) and 
Class 1 Light Duty Trucks (“LDTIs”), while the coverage of Class 2 Light Duty Trucks 
(“LDT2s”) increases nearly linearly from 51% in 2009 to 100% in 2012 and beyond. 

In calculating their ZEV obligations for each year, large volume manufacturers may either use 
the “Primary Requirements” (or “Primary Compliance Path”) or the “Alternative Requirements” 
(or “Alternative Compliance Path”). The Alternative Compliance Path sunsets with the 2017 
model-year, and thereafter the Primary Requirements apply to all large volume manufacturers. 
Both compliance options set the same fixed percentage ZEV obligation in each year, and specify 
a minimum portion of the required ZEV credits that must be generated by pure ZEVs, and a 
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maximum portion that may be generated by PZEVs. The difference between the sum of the ZEV 
and PZEV credits and the total ZEV requirement may be made up by credits generated by AT 
PZEVs. There are three major differences between the Primary Requirements and the 
Alternative Requirements: 

1 . The minimum ZEV requirement is a fixed percentage of the total covered sales volume under 
the Primary Requirements. For example, under the Primary Compliance Path, if a 
manufacturer’s average yearly sales of covered vehicles from 2006-2008 is 200,000 (roughly 
ten percent of yearly industry-wide sales of covered vehicles in California), then that 
manufacturer would need to generate 6,000 Gold ZEV credits (three percent of its covered 
sales) in each year from 2012-2014 (using the prior year method to determine obligation), 
which equates to 2,000 pure ZEVs per year. However, under the Alternative Requirements, a 
target number of total Gold ZEV credits for the industry is specified for each three-year 
period, and each manufacturer’s Gold ZEV credit obligation is calculated as the ratio of the 
manufacturer’s total ZEV obligation in that period to the sum of the ZEV obligations for all 
manufacturers during that period, multiplied by the target number of total Gold ZEV credits 
for the industry for that period. For example, under the Alternative Compliance Path, if a 
manufacturer’s sales of covered vehicles from 2006-2008 account for ten percent of industry- 
wide sales of covered vehicles from 2006-2008, then that manufacturer would need to 
generate 7,500 Gold ZEV credits (ten percent of the Gold ZEV credit target for the industry) 
during the entire period from 2012-2014 (using the prior year method to determine 
obligation), which equates to 2,500 pure ZEVs over the period, or about 833 pure ZEVs per 
year. In general, the Alternative Requirements require fewer pure ZEV sales than the 
Primary Requirements. Under the Alternative Compliance Path, manufacturers can make up 
the reduced Gold ZEV credit obligation with credits generated by AT PZEVs to meet their 
total ZEV obligation. 

2. Under the Primary Requirements, manufacturers are permitted to satisfy their Gold credit 
requirements using any of the Gold category vehicles listed in Table 2, Under the alternative 
requirements. Gold credits must be obtained from Fuel Cell Electric Vehicles (“FCEVs”). 
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3. The Primary Requirements permit the use of either the prior year or current year method for 
determining ZEV obligations. The Alternative Requirements require use of the prior year 
method. 


Based on the high costs associated with generating Gold ZEV credits with either battery electric 
or fuel cell vehicles, and based on discussions with vehicle manufacturers regarding their ZEV 
compliance plans, we have assumed, for the purposes of this study, that all large volume 
manufacturers would choose to meet the Alternative Requirements until they sunset with the 
2017 model-year (see Appendix A for a full analysis of compliance plan options and choices). 
The requirements for large volume manufacturers using the Alternative Compliance Path are 
summarized in Table 3. Intermediate volume manufacturers may meet their entire ZEV 
obligation with credits generated by PZEVs, and small manufacturers are not covered by the 
ZEV mandate. 


Table 3. Requirements for large volume manufacturers under the Alternative Compliance Path. 


Model Years 

Minimum ZEV Requirement 
(as share of prior year 
production volume) 

Percentage LOT2 included 
in ZEV Obligation (Range) 

Target Number of 
FCEV Credits 

Maximum PZEV Credits 
(as share of prior year 
production volume) 

2009 - 2011 

11% 

51%- 85% 

10.000 

6.00% 

2012-2014 

12% 

100% 

75,000 

6.00% 

2015 - 2017 

14% 

100% 

150,000 

6.00% 

2018- 

16% 

100% 

"~T— n 

Sunsets 

6.00% 


Source: CARB documentation of ZEV Standards.* 


The Primary Requirements also set a fixed percentage ZEV obligation in each year. However, 
under the Primary Requirements, the Gold ZEV credit obligation is more stringent than under the 
Alternative Requirements. Table 4 summarizes the Primary Requirements. 

2. GHG Standards 

The GHG Standards establish a set of CO 2 emission rate standards for large volume 
manufacturers that apply to 2009 and subsequent model-year vehicles, with a “near-term” 
standard phased in from 2009 to 2012 and a “mid-term” standard phased in from 2013 to 2016. 


Note that the Pure ZEV credit requirement is given as a total number of credits required, rather than as a share of 
prior year production volume. Each manufacturer’s share of the total number of credits is calculated for each 
three-year block in accordance with the methodology described in CARB documentation of the ZEV Standards. 
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Table 5 shows the C02-equivalent standards for the two categories of vehicles to which they 
apply: PC/LDTl and LDT2+. Note that “LDT2+” includes LDT2s and certain medium duty 
vehicles (“MDVs”). 


Table 4. Requirements for large volume manufacturers under Primary Compliance Path. 


Mode! Years 

Minimum ZEV Requirement 
(as share of prior or same 
year production volume) 

Percentage LDT2 
Included in ZEV 
Obligation (Range) 

Pure ZEV Requirement (as 
share of prior or same year 
production volume) 

Maximum PZEV Credits (as 
share of prior year production 
volume) 

2009-2011 

11% 

51% - 85% 

2.50% 

6.00% 

2012-2014 

12% 

100% 

3 00% 

6.00% 

2015-2017 

14% 

100% 

4-00% 

6.00% 

2018- 

16% 

100% 

5-00% 

6.00% 


Source; CARB documentation ofZEV Standards. 


This Study estimates the effects of the GHG Standards based upon a detailed analysis of 
manufacturer technology choices and their costs and effectiveness that was submitted to CARB 
in 2004, and which formed the basis of our previous analysis of the emissions impacts associated 
with the GHG standards (see Attachment C for details). Our estimates of the per-vehicle costs of 
the GHG Standards were developed based on the assumption that each covered manufacturer 
minimizes its costs (for all of its covered vehicles) of meeting the final 2016 mid-term standard. 
The costs for intervening years are based upon assessments of the mix of the final compliance 
technologies that would be employed by each manufacturer for different vehicle types. We 
developed a separate trajectory of per-vehicic costs and fiiel economy changes for each of four 
vehicle types: (1) passenger cars; (2) minivans; (3) pick-up trucks; and (4) sport-utility vehicles 
(“SUVs”). 


Table 5. GHG Standards. 


Tier 

Year 

C02 • Equivalent Emission 
Standard by Vehicle Category 
(g/mi) 



PC/LDT1 

LDT2+ 


2009 

323 

439 

Near-term 

2010 

301 

420 


2011 

267 

390 


2012 

233 

361 


2013 

227 

355 

Mid-term 

2014 

222 

350 


2015 

213 

341 


2016 

205 

332 


Source: CARB documentation of GHG Standards. 


10 



72 


Methodologies and Data 


B. Overview of Methodology 

The overall methodology developed for this study consists of a set of inter-related models 
designed to evaluate the effects of the California Program on the California vehicle fleet and on 
California fleet emissions. Figure 1 shows the primary components of the modeling fi'amework. 
These components include: (I) the Engineering Cost Model, which develops expected 
compliance plans for individual manufacturers based on information on the available 
technologies and strategies for compliance with the ZEV and GHG Standards, including data on 
the costs and emissions reductions, as well as the ZEV credit value, of each technology; (2) the 
New Vehicle Market Model (“NVMM”), which estimates the impacts of the regulations on the 
prices and quantities of various new motor vehicle models, taking as inputs the costs and vehicle 
characteristic (e.g., fuel economy) effects, as well as the ZEV credit value, of the various 
technologies in manufacturers' compliance plans; (3) the Scrappage Model, which estimates the 
effects of changes in the prices of new vehicles on the rate at which used vehicles are scrapped; 
(4) the Fleet Population Model, which estimates the effects of changes in new vehicle sales and 
the scrappage rates of existing vehicles on overall vehicle fleet populations over time; (5) the 
VMT Model, which assesses effects on vehicle miles traveled; and (6) the Emissions Model 
which assesses effects on pollutant emissions. The following sections provide summaries of the 
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Figure 1. Diagram of modeling framework and process. 
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six models, including various subcomponents and related data. 

C. Compliance Plans and Cost Estimates® 

The starting point for this study was the development of estimates of vehicle costs 
associated with the ZEV and GHG Standards. As discussed below (and in more detail in 
Appendix A), these cost estimates are incremental to the costs associated with the production of 
a conventional gasoline-fueled Super-Ultra Low Emission Vehicle (“SULEV”); the incremental 
costs of SULEVs relative to federal Tier 2 vehicles were ignored. To the extent that SULEVs 
cost more than equivalent Tier 2 vehicles, this would tend to understate vehicle costs under the 
California Program relative to the Federal Program. Estimates of costs for compliance with the 
ZEV Mandate were developed for the three categories of vehicles capable of generating ZEV 
credits: (1) Partial Zero Emission Vehicles (PZEVs); (2) Advanced Technology Partial Zero 
Emission Vehicles (ATPZEVs), and; (3) Zero Emission Vehicles. Within these categories, 
separate cost estimates were developed for vehicles employing different technologies and for 
distinct vehicle clas.ses (PC-tLDTl and LDT2). Compliance costs associated with the GHG 
Standards used in this analysis were developed previously by Sierra and supplied to CARB at the 
time the GHG regulations were adopted in Sierra’s 2004 report.® 

In estimating the costs of vehicles required for the ZEV mandate, a number of different sources 
of information were used, including the recently published “Report of the ARB Independent 
Expert Panel 2007,’’ confidential cost information supplied by individual auto manufacturers, 
and cost estimates provided by The Martec Group and Harbour Consulting. As described below, 
we elected to make conservative assumptions in preparing these cost estimates that likely 
underestimate the true costs. 

1. PZEV Costs 

incremental cost estimates for PZEV technology of $350 and $500 per vehicle were used for 
PC-t-LDTi and LDT2 vehicles, respectively. The PC+LDTl value reflects the lower range of the 


^ All costs referred to in this section and in Appendix A are in year 2004 dollars. The NVMM escalates these to 
year 2005 dollars using the Consumer Price Index in order to be consistent with other data used in the modeling. 

Austin, T.C., et ah, 2004, “Review of the August 2004 Proposed CARB Regulations to Control Greenhouse Gas 
Emissions from Motor Vehicles: Cost Effectiveness for the Vehicle Owner or Operator”, Sierra Research Report 
No. SR2004-09-04, September, 2004. 
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Statewide VOC + NOx (EMFACj 



Figure S, Change in statewide emissions of VOC+NO, (EMFACZOO? modeling) under 
combined California Program, relative to emissions under Federal Program. 


South Coast VOC + NO, (EMFAC) 
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Figure 9. Change in South Coast emissions of VOC+NO, (E1VIFAC2007 modeling) under combined 
California Program, relative to emissions under Federal Program. 
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South Coast Air Basin (SCAB), are higher as a result of the California Program relative to the 
Federal Program in every year from 2009 through 2023. Similar results are observed for CO and 
PMi 5 emissions. Emissions for toxic air contaminants are generally higher under the California 
Program through about 2018 and then decrease to essentially the same level as the federal 
program, or, in some cases, to a somewhat lower than the federal program (see Appendix E for 
additional results of EMFAC modeling). It must be noted, however, that the emission estimates 
for the Federal Program do not reflect U.S. EPA’s recently adopted rules that will further reduce 
emissions of air toxics from motor vehicles. Emissions of SO^ are lower under the California 
Program than under the Federal Program due to reductions in gasoline consumption that result 
from the GHG standards. 

b. MOBILE 6.2 Mode! Results 

The results of the analysis performed using the IVIOB1LE6.2 model are qualitatively similar to 
the results of the EMFAC2007 modeling, but the emission differences between the California 
and Federal Programs are larger in magnitude (as are the emission inventories theniselve.s). As 
shown in Figure 10 and Figure 11, the California Program leads to an increase in emissions of 
ozone precursors (VOC+NOx) over the entire period from 2009 through 2023, both on a 


Statewide VOC + NO, (MOBILE) 



Figure !fl. Change in statewide emissions of V^OC + NO, (MOBILE6.2 modeling) under the combined 
California Program, relative to emissions under the Federal Program. 
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Figure 11. Change in statewide emissions of South Coast VOC + NO^ (MOBILE6.2 modeling) under 
combined California Program relative to Federal Program. 


Statewide basis and in the South Coast. The MOBILE6.2 results for the other critieria and toxic 
pollutants considered are also similar to those obtained with EMFAC 2007. (See Appendix G 
for additional results ofMOBILE 6.2 modeling.) 
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additional costs incurred to modify vehicles to qualify as PZEVs, AT PZEVs, or ZEVs as 
required by the ZEV standards. 

■ Benefits to consumers of improvements to vehicle fuel economy.’ 

■ Shifts in the mix of new motor vehicles due to these additional costs, which differ by type of 
vehicle, model, and manufacturer. 

■ Substitution towards vehicles produced by Intermediate Volume Manufacturers and Small 
Volume Manufacturers. This is relevant for both the GHG Standards, which do not require 
Intermediate Volume Manufacturers to meet the 2012 standards until 2016, and for the ZEV 
Standards, which allow' Intermediate Volume Manufacturers to fulfill their ZEV 
requirements using PZEVs. (Neither regulation imposes requirements on Small Volume 
Manufacturer!)). 

2. Nested Logit Model 

The NVMM is a nested logit model. Appendix B provides details of the nested logit framework 
and the data used to develop the model. Economi.sts and other analysts have used nested logit 
models to evaluate factors affecting the demand for motor vehicles and other goods.* Nested 
logit models have also have been used in court proceedings to evaluate the effects of mergers and 
other changes in market conditions (see, e.g,, Werden, Froeb and Tardiff 1996), and in various 
settings to evaluate the potential market demand for new products and services (see, e.g., Tardiff 
1998). 

The “nests” in the nested logit model refer to the structure assumed for consumer choices in the 
new vehicle market. Our model assumes that consumers face decisions structured regarding the 
purchase of a new motor vehicle, as shown in Figure 2 (described in more detail in Appendix B). 
Consumers choose whether to purchase a new vehicle or not. Conditional on the choice to 


’ The NVM.Vt does not attempt to account for losses to consumers due to weight reductions that could result if 
manufacturers comply with the GHG Standards by intentionally reducing vehicle weight; such weight reductions 
would be viewed negatively by consumers, assuming other attributes are held constant, and therefore would be 
expected to increase the fleet impacts due to the GHG Standards. 

^ Dr. Daniel McFadden was awarded the 2000 Nobel Prize in Economics largely for his development of the logit 
model. 
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purchase a new vehicle, they select the type of vehicle from among three major vehicle types — 
cars, SUVs/minivans, and trucks. Conditional on the choice of a vehicle type, they select a 
specific vehicle category. Our model includes a total of 15 vehicle categories, including six 
passenger cars, six SUVs/minivans, and three trucks/vans (e.g., pick-ups and full vans). Finally, 
conditional on the choice of a vehicle class, consumers choose from the vehicle models that are 
available in that class. 



Figure 2 . Hierarchy of NVMM nesting .structure. 

This structure provides for a rich pattern of own- and cross-price elasticities for different vehicle 
models. The empirical estimates provide information on more than 200 separate vehicle models 
in each year. The aggregate new vehicle price elasticity is assumed to be -1 .0, a value consistent 
with the empirical literature.* New vehicle manufacturers are assumed to be profit-maximizing 
firms. The empirical formulation of the logit model used in this study is based upon new vehicle 
sales, price, and characteristics information for the years 2001 through 2005. 

The NVMM estimates the effects of the ZEV and GMG standards on new vehicle prices and 
sales. The model allows for consumer substitution among vehicles that are affected 
differentially by the regulations. Vehicles produced by manufacturers with lower sales volumes 
are subject to less stringent emissions standards under the GHG standards in the early years of 
the regulation and thus have lower cost increases and corresponding fuel economy changes 
during tho.se years. Under the ZEV Standards, intermediate volume manufacturers may meet 


’’ c.f. Gruenspecht (2000) in Appendix B. 

All nine large volume manufacturers, as well as the intermediate volume manufacturers in Table 1, are modeled in 
the NVMM using the cost e.stimates and compliance plans described above. 
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their entire ZEV obligation with credits generated by PZEVs, The model allows for these 
differences to be reflected in changes in vehicle sales by model and manufacturer. 

3. Pricing Decisions by Manufacturers 

The California Program imposes severai requirements on intermediate and large volume 
manufacturers that influence their profit-maximizing pricing strategies. For example, 
manufacturers must generate at least some number of ZEV credits each year, and some share of 
these credits must be generated using specific technologies (e.g. PZEV, AT PZEV, or ZEV- 
qualifying technology choices). Moreover, the number of credits required is dependent on 
vehicle sales in prior years. The NVMM accounts for these influences and their lagged structure 
in forecasting the effects of the ZEV and GHG standards. 

E. Scrappage Model 

The Scrappage Model estimates the effect of changes in the new vehicle market — including 
prices and quantities of different types of vehicles sold — on the rate at which used vehicles are 
retired from service (“scrapped”). It is a statistical model that estimates how scrappage rates 
respond to changes in the prices of new vehicles, as well as to changes in a variety of other 
variables. 

Previous research has established that new vehicle prices affect used vehicle scrappage rates," 
When the prices of new vehicles increase, the values of u.sed vehicles also increase, and vehicle 
owners retain them for a longer period of time. Figure 3 illustrates how a change in new vehicle 
prices causes an increase in the demand for (and thus the value of) used vehicles. This increased 
demand results in a decrease in the scrappage rates of older vehicles. 

The scrappage model is a detailed empirical model ofthe effect of changes in new vehicle prices 
on existing vehicle scrappage rates. The scrappage model is described in detail in Appendix C. 
Using a conceptual framework developed by previous researchers, w'e have developed an 
updated stati.stical model relating used vehicles’ scrappage rates to new vehicle prices. The 
model includes statistically estimated relationships between scrappage rates for vehicles of 
different model year vintages at each age during their lifetimes to new vehicle prices and other 
relevant factors. 
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New Vehicle Market 


Used Vehicle Market 


Price 



Price 



Figure 3. Effects of changes In new vehicle prices on prices of used vehicles. 


F. Fleet Population Model 

The Fleet Population Model combines the results of the NVMM and the Scrappage Model, and 
projects changes in the relevant fleet populations over time. 

The empirical results from the Scrappage Model are used in combination with the new vehicle 
sales effects from the NVMM to assess the net effects of the California Program on the 
California vehicle fleet. We develop a detailed baseline forecast of the California vehicle fleet 
population based upon the vehicle populations in the CARB’s EMFAC2007 emission inventory 
model. Fleet population effects are measured relative to the baseline vehicle populations. In 
this study, both the EMFAC2007 emission modeling and MOBILE6.2 emission modeling use 
the same baseline populations and fleet effects. 

As described above, the NVMM estimates the effects of the California on new vehicle sales, 
while the Scrappage Model estimates the effects on existing vehicle stocks. Applying the results 
of both of these models to the baselines in the Fleet Population Model allows us to simulate the 
effects of the regulations on the vehicle populations in California through the year 2023. 


" c.f. Gruenspecht in Appendix C. 

’’ The EMFAC2007 model includes the LEVI program, the LEV2 program, and the ZEV mandate. We utilize the 
populations by vehicle class in the EMFAC2007 model as our baseline (with emission rates appropriate for the 
federal Tier 2 program), and we estimate fleet effects relative to these populations. 
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G. Modeling of Effects on Vehicle Miles Traveled (“VMT”) 

The results of the Fleet Population Model provide an important component for estimating the 
overall effects of the regulations on motor vehicle emissions. In addition to fleet effects, the 
emissions of the motor vehicle fleet also depend on VMT. We developed a model to explain 
overall VMT in order to provide estimates of changes in VMT due to the California Program 
(relative to baseline VMT). 

Increasing the fuel economy of a vehicle (with all else equal) can lower the vehicle’s emission 
rates. However, it also lowers the cost per mile of driving, leading drivers to travel more miles. 
Thus, increasing fuel economy also raises VMT. Since total emissions depend on both emission 
rates (i.e., emissions per mile) and VMT, the effect of a decrease in emissions rates is partially 
offset by an increase in VMT. This offset is known as the “rebound effect.” 

The VMT Model evaluates the effect on VMT of changes in the cost per mile of travel in 
California. (The VMT model is described in detail in Appendix D.) Based on a framework 
developed by researchers at the University of California, Irvine, we estimate relationships 
between cost-per-mile of travel, miles traveled, and other relevant factors, Using the results of 
this analysis, we develop estimates of the rebound effect for California, both in the short run and 
in the long run. We then use these estimates to determine the total change in VMT due to the 
California Program.'^ 

H. Pollutant Emissions Models 

We performed emission modeling with both EMFAC2007 emission rates and MOBILE6.2 
emission rates. Baseline vehicle populations, baseline scrappage rates, and baseline vehicle miles 
traveled for both models used information from the EMFAC2007 model. Effects of fleet 
turnover and rebound VMT were identical in both emission modeling approaches. Emission 
rates by model year and vehicle class, however, were dependent on the different emission factors 
for each model. 


Note that the rebound effect is relevant to both the ZEV Standards and the GHG Standards. The Type D Hybrid 
Electric Vehicles that manufacturers will produce to generate AT PZEV credits have higher ihel economy than 
conventional gasoline vehicles. Reducing CO2 emissions from motor vehicles as called for in the GHG Standards 
results in improvements in hiel economy. 
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Below we describe how fleet turnover effects and rebound effects were incorporated into the two 
emissions modeling approaches. Appendix E provides further information about the 
EMFAC2007 emission rates and contains detailed results from the EMFAC2007 modeling, 
while Appendix F provides detailed information about the MOBILE6.2 modeling and detailed 
MOBILE6.2 results. Appendix G describes emissions effects associated with reduced gasoline 
consumption under the California Program. 

1. Emissions Increases due to Fleet Population Effects 

As noted earlier, the new vehicle price increases resulting from the ZEV and GHG standards will 
affect fleet turnover by reducing new vehicle sales and inducing higher rates of retention of 
older, higher-emitting vehicles. These effects lead to increases in criteria pollutant emissions, as 
older vehicles in the fleet often have emission rates that are many times higher than those of new 
vehicles. Our estimates assume that overall VMT is not affected by these shifts in the age of the 
vehicle fleet. 

2. Emissions Increases Due to Rebound Effect 

The rebound effect only affects vehicles for which fiiel economy under the California program is 
improved relative to fuel economy under the Federal Program. The rebound effect is accounted 
for after the effects of fleet turnover are incorporated into the modeling. The rebound effect is 
modeled by employing the VMT model described in Appendix D to generate the increased VMT 
(above baseline VMT) for vehicles with improved fuel economy. 
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III. Study Results 

This chapter summarizes the results of our analyses of the effects of the California Program. The 
results are grouped into three categories: 

1 . Motor vehicle market effects; 

2. Effects on vehicles miles of travel: and 

3. Emissions effects. 

The graphs presented below reflect changes in various quantities under the California Program 
relative to what these quantities would have been under the Federal Program. Accordingly, 
positive values indicate that the quantity under the California Program is greater than under the 
Federal Program, whereas negative quantities indicate the converse. Detailed emission results 
are provided in Appendix E and Appendix F, 

A. Motor Vehicle Fleet Effects 

In this section, we present results of our analysis of motor vehicle fleet effects under the 
California Program. Figure 4 provides an illustrative snapshot of the changes in age distribution 
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Figure 4. Change in statewide 2020 vehicle population estimates as a result of the combined California 
Program, relative to populations under the Federal Program. 
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of the vehicle fleet under the California Program relative to baseline populations consistent with 
the Federal Program for both the PC+LDTl vehicle category and the LDT2+ vehicle category. 
The California Program has the effect of changing the age distributions of the fleets in both 
vehicle categories. In 2020, sales of new vehicles in the regulated fleet are significantly lower 
than baseline sales in California as a result of the California Program. In contrast, the number of 
vehicles in the fleet that were purchased before the effective date of the regulations (i.e., pre- 
2009 vintages) is significantly higher than the baseline number in 2020. In the year 2020, the 
number of vehicles of vintages 2008 and older is higher than the baseline number because 
consumers opt to retain their existing vehicles longer, rather than replacing them with more 
expensive newer vehicles. 

Results are similar for the South Coast Air basin, as shown in Figure 5. As a result of the 
California Program, the population of motor vehicles of older vintages (those produced before 
2009) in the South Coast vehicle fleet in the year 2020 is larger, and the population of motor 
vehicles of more recent vintages (those produced after 2009) in the fleet in 2020 is smaller than it 
would be under the Federal Program. In 2020, new vehicle sales of PC/LDTl’s and LDT2+’s 
combined are about 40,000 fewer as a result of the California Program. In contrast, the number 
of vehicles in the fleet produced prior to the effective date of the ZEV and GHG Regulations 
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Figure 5. Impacts of the combined California Program on South Coast 2020 Vehicle Population, relative to 
populations under the Federal Program. 
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(i.e., pre-2009 model year vehicles) is more than 250,000 greater in 2020 than it otherwise would 
be under the Federal Program. 

B. VMT Effects 

Figure 6 shows the change in vehicle miles traveled statewide under the California Program, 
relative to baseline VMT under the Federal Program, By 2023, motorists are projected to drive 
approximately !4 million additional miles per day due to the California Program. This increase 
in VMT partially offsets any emission decreases due to improved fuel economy. 



—♦—Change in VMT Under California Program 


Figure 6. Change in vehicle miles traveled under combined California Program relative to VlViT under 
Federal Program. 


C, Fuel Consumption and Upstream Emissions Effects 

Due to the fuel economy improvements resulting from the California Program, consumption of 
gasoline decreases (although this decrease is partly offset by the increase in VMT), The net 
decrease in gasoline consumption leads to a small decrease in emissions associated with the 
refining and transport of gasoline (upstream emissions). Figure 7 shows the change in statewide 
emissions of NMOG + NO* due to the upstream emissions effect. 
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Statewide Upstream Emissions of NMOG+NOx 



Figure 7. Change in statewide upstream emissions of NMOG + NOx due to the upstream emissions effect 
under combined California Program (relative to upstream emissions under Federal Program). 

D. Overall Pollutant Emissions Effects 

Below we provide overall assessments of the effects of the California Program on emissions of 
ozone precursors (VOC+NO,) in the State of California and the South Coast Air Basin. 
Additional results for VOC+NOx, VOC, NOx, CO, Toxics, Exhaust PM 2 . 5 , and SOx, for both 
California and the South Coast Air Basin, are shown in Appendix E and Appendix F. As noted, 
our assessments are based on two different emission models. The first sub-section presents 
results generated using CARB’s EMFAC2007 emission inventory model, and the second sub- 
section presents analogous results generated using the U.S. EPA’s MOBILE 6.2 emission factor 
model. 

a. EMFAC2007 Model Results 

The differences in emissions under the California Program relative to the Federal Program based 
on summer season inventories from EMFAC2007 for calendar years 2006 through 2023 — after 
accounting for the fleet turnover, rebound, and upstream emissions effects — for the state and 
South Coast Air Basin are shown in Figure 8 and Figure 9, respectively. As shown, the EMFAC 
2007 results indicate that emissions of ozone precursors, both on a statewide basis and in the 


25 



87 


Study Results 


statewide VOC + NO, (EMFAC) 
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Figure 8. Change In statewide emissions of VOC+NO, (EMFAC2007 modeling) under 
combined California Program, relative to emissions under Federal Program. 


South Coast VOC + NO, (EMFAC) 
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Figure 9. Change In South Coast emissions of VOC+NO, (EMFAC2007 modeling) under combined 
California Program, relative to emissions under Federal Program. 
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South Coast Air Basin (SCAB), are higher as a result of the California Program relative to the 
Federal Program in every year from 2009 through 2023. Similar results are observed for CO and 
PM 2.5 emissions. Emissions for toxic air contaminants are generally higher under the California 
Program through about 2018 and then decrease to essentially the same level as the federal 
program, or, in some cases, to a somewhat lower than the federal program (see Appendix E for 
additional results of EMFAC modeling). It must be noted, however, that the emission estimates 
for the Federal Program do not reflect U.S. EPA’s recently adopted rules that will further reduce 
emissions of air toxics from motor vehicles. Emissions of SO* are lower under the California 
Program than under the Federal Program due to reductions in gasoline consumption that result 
from the GFIG standards. 

b. MOBILE 6.2 Model Results 

The results of the analysis performed using the MOBILE6.2 model are qualitatively similar to 
the results of the EMFAC2007 modeling, but the emission differences between the California 
and Federal Programs are larger in magnitude (as are the emission inventories themselves). As 
shown in Figure 10 and Figure 11, the California Program leads to an increase in emissions of 
ozone precursors (VOC+NOx) over the entire period from 2009 through 2023, both on a 
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Figure 10. Change in statewide emissions of VOC + NO, (MOBILE6.2 modeling) under the combined 
California Program, relative to emissions under the Federal Program. 
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South Coast VOC + NO, (MOBILE) 
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Figure 11, Change in statewide emissions of South Coast VOC + NO, (MOBILE6.2 modeling) under 
combined California Program relative to Federal Program. 


statewide basis and in the South Coast. The MOBILE6.2 results for the other critieria and toxic 
pollutants considered are also similar to those obtained with EMFAC 2007. (See Appendix G 
for additional results of MOBILE 6.2 modeling.) 
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IV. Conclusions 

The California Program will have substantial impacts on the age and composition of the 
California vehicle fleet. Increased costs incurred by manufacturers in order to comply with the 
ZEV and GHG Standards will result in higher prices (and decreased demand) for new vehicles. 
This will lead to increased retention of used vehicles. Increased fuel economy for new vehicles 
that are sold will lead to an increase in vehicle miles traveled. The increased age of the vehicle 
fleet and the increased vehicle miles traveled resulting from the implementation of the California 
Program will result in substantially greater emissions of ozone precursors (VOC and NOx) 
compared to emissions under the Federal Program. In addition, emissions of other criteria 
pollutants and air toxics, at both the statewide level and in the South Coast Air Basin, will 
generally be higher under the California Program than under the Federal Program (see Appendix 
E and Appendix F). The higher level of ozone precursor emissions under the California Program 
relative to the Federal baseline persists through the year 2023, at which time the South Coast Air 
Basin is required to achieve compliance with the National Ambient Air Quality Standard for 
ozone. 

Thus, our results indicate that the California Program, in the geereeate, i.t less protective of 
public health than the Federal Program with respect to emissions of ozone precursors and 
several other criteria pollutants. 
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Appendix A. Compliance Plans and Cost Estimates^'* 

Cost estimates were developed for a number of vehicle technologies capable of generating ZEV 
credits that have been or are likely to be considered by vehicle manufacturers and these were in 
turn used with the regulatory credit structure to determine the most likely manufacturer 
compliance pathway with the ZEV Standards. Compliance costs and associated compliance 
plans for the GHG Standards used in this analysis were developed previously by Sierra in 
Sierra’s 2004 report and supplied to CARB at the time the GHG Standards were adopted.'^ As 
described below and in the documents submitted to CARB during the regulatory proceeding 
leading to adoption of the GHG Standards, we believe that the cost estimates used in this study 
likely understate the actual costs of compliance. Given that higher incremental costs for 
California vehicles would increase the magnitude of the fleet turnover effect (i.e., further reduce 
new vehicle sales and further increase retention of used vehicles), our use of this approach is 
conservative in that it also understates the likely differences in emissions under the California 
Program relative to the Federal Program. 

Cost estimates for compliance with the ZEV standards represent incremental increases relative to 
gasoline-fueled vehicles certified to California’s Super-Ultra Low Emission Vehicle (SULEV) 
standards. Although there are incremental costs for SULEVs relative to vehicles certified to 
federal emission standards, the.se costs were not quantified. E.stimates of costs for compliance 
with the ZEV Mandate were developed for the three categories of vehicles capable of generating 
ZEV credits: (1) Partial Zero Emission Vehicles (PZEVs); (2) Advanced Technology Partial 
Zero Emission Vehicles (ATPZEVs), and; (3) Zero Emission Vehicles. Within these categories, 
separate cost estimates were developed for vehicles employing different technologies and for 
distinct vehicle classes (PC+LDTl and LDT2). 

In estimating the costs of vehicles required for the ZEV mandate, a number of different sources 
of information were used, including the recently published “Report of the ARB Independent 


’‘’All costs referred to in this appendix are in year 2004 dollars. The NVMM escalates these to year 2005 dollars 
using the Consumer Price Index in order to be consistent with other data used in the modeling. 

Austin, T.C., et a!., 2004, “Review of the August 2004 Proposed CARB Regulations to Control Greenhouse Gas 
Emissions from Motor Vehicles: Cost Effectiveness for the Vehicle Owner or Operator”, Sierra Research Report 
No. SR2004-09-04, September, 2004, 
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Expert Panel 2007,"'^ confidential cost information supplied by individual auto manufacturers, 
and cost estimates provided by The Martec Group and Harbour Consulting. As described below, 
we elected to make conservative assumptions in preparing these cost estimates that likely 
underestimate the true costs. 

A.1. PZEV Costs 

Incremental cost estimates for PZEV technology of $350 and $500 per vehicle were used for 
PC+LDTI and LDT2 vehicles, respectively. The PC+LDTl value reflects the lower range ofthe 
cost data supplied by vehicle manufacturers, while the LDT2 value reflects the middle of that 
range. The use of the higher value for LDT2 reflects the higher expenses of achieving the zero- 
evaporative emission standard for PZEVs under the ZEV Mandate on vehicles with larger fuel 
tanks and the higher expenses of achieving the exhaust emission standard for PZEVs under the 
ZEV Mandate on larger vehicles with V8 engines. 

A.2. ATPZEV Costs 

Incremental cost estimates for Type C, D and E hybrid electric vehicles were SI, 800, $2,200 and 
$5,500, respectively. These are based on the methodology documented in Sierra’s 2004 report, 
with the estimates for Type D and E vehicles reflecting additional costs associated with high 
voltage electrical systems, nickel-metal hydride batteries, electric motors, and control systems. 
The costs of plug-in hybrid electric vehicles (PHEVs) with 10, 20 and 40 mile electric range in 
the PC+LDTl category were estimated using component cost estimates provided by The Martec 
Group (the consulting firm relied on by CARB to provide cost information in support of the 
GHG rulemaking), and data from the report of the Independent Expert Panel. Incremental cost 
estimates ranged from about $10,500 for a 10 mile all electric range to about $15,000 for a 40 
mile all electric range. Costs for LDT2 vehicles were again estimated by scaling the PC+LDTl 
values by the relative sales-weighed average weights of 2003 model-year vehicles in these 
classes. Estimates for Type C, D and E hybrid electric vehicles are based on the methodology 
documented in Sierra’s 2004 report, but have been updated to reflect the latest available cost 
data. The cost of plug-in hybrid electric vehicles (PHEVs) in the PC+LDTl category has been 

Kalhammer, F.R., et. Al, 2007, “Status and Prospects for Zero Emission Vehicle Technology, Report ofthe ARB 

Independent Expert Panel 2007” April 13, 2007. 
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estimated using component cost estimates provided by The Martec Group (the consulting firm 
relied on by CARB to provide cost information in support of the rulemaking for the GHG 
Standards), and data from the report of the Independent Expert Panel, Costs for LDT2 vehicles 
were estimated by scaling the PC+LDTl values by the relative sales-weighed average weights of 
2003 model-year vehicles in these classes. 

A.3. ZEV Costs 

We estimate a cost for Neighborhood Electric Vehicles (“NEVs”) of $8,000, based on the 
nominal $8,000 price of NEVs produced by Global Electric Motors.'^ Because of their limited 
range and performance, NEVs are unlikely to be general replacements for conventional vehicles, 
although they would displace some conventional vehicle travel. Therefore, NEV purchase was 
viewed as a cost in addition to owning a conventional vehicle. Incremental costs for City 
Electric Vehicles were assumed to be equal to $13,122 which is the RPE of the vehicle battery, 
the cost of which ($8,150) was taken from the Independent Expert Panel and scaled using a 
multiplier of 1.61. This multiplier is used to adjust supplier costs to RPE and is derived from 
work performed by the U.S. Department of Energy.'* Utility EV costs were assumed to be 2/3 
that of a city electric vehicle given the respective range requirements of 50 and 75 miles. 

The cost of full performance battery electric vehicles (FPBEV) was also estimated using data 
from Martec, In the case of pure electric vehicles, the cost of electric motors and power 
electronics is sometimes assumed to be offset by the cost savings associated with elimination of 
the internal combustion engine and transmission. However, using cost information provided by 
Martec and Harbour Consulting, the net cost of the non-battery changes is about $2,500 for a 
full-function EV with a 100 mile range. Using the simple assumption that only the battery cost 
need be accounted for, the incremental cost increase associated with a full-function EV is 
$26,400, If the range is reduced to 75 miles, the cost increase drops to about $19,900. For this 
study, we replaced the more realistic Martec battery cost estimates with the Expert Panel’s 
average cost estimates for lithium-ion batteries scaled to RPE using the 1.61 multiplier, and then 
added the net cost of the non-battery changes described above. We used the lower volume cost 

See h1tD:.'.'vvww.ge!ncar.com..’anbrdabiiil\7'default.asD'?ID 3.S5 

Vyas, a., Santini, D., and Cuenca, R., 2000, “Comparison of Indirect Cost Multipliers for Vehicle Manufacturing,” 

Argonne Naional Laboratory, April, 2000. 
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estimate through the 2012 model-year and then linearly transitioned to the high volume cost 
estimate for 2015 and later model-years. This resulted in a near term incremental cost estimate 
of about $23,000 for a FPBEV and a longer term incremental cost of about $ 1 7,000. 

The incremental cost of Riel cell electric vehicles (FCEVs) was estimated using the average of 
the Expert Panefs bc.st case current and 2015 estimates for Riel cell system costs in high volume 
production, and an assumed stack rating of 100 kW. These values were marked up to RPE using 
a 1.61 multiplier. The current best-case costs were used through the 2012 model-year, and then 
linearly transitioned to the 2015 value in that year and beyond. Thus, the incremental costs 
assumed for FCEVs were about $60,000 in the short term and about $1 1,000 in the longer term. 

A.4. Summary of Cost Estimates 

Cost estimates for all of the ZEV vehicle technologies considered are shown in Table A-1 for the 
PC+LDTl and LDT2 categories, respectively. 


Tabic A-1. Cost Estimates for ZEV Program Vehicles 


Type 

Credit Level 

PC+LDT1 

LDT2 

PZEV 

Bronze 

350 

500 

Type C HEV 

Silver 

1,800 

2,718 

Type D HEV 

Silver 

2,200 

3,322 

Type E HEV 

Silver 

5,500 

8,305 

PHEV10 

Silver 

10,576 

15,970 

PHEV20 

Silver 

11,654 

17,597 

PHEV40 

Silver 

14,977 

22,616 

NEV 

Gold 

8,000 

8,000 

Type 0 ZEV 

Gold 

8,748 

8,748 

Type 1 ZEV (CEV) 

Gold 

13,122 

19,813 

Type 2 ZEV (FPBEV) 

Gold 

23,366/16,732* 

35,282/26,266* 

Type 3 ZEV (FCEV) 

Gold 

60,375/10,868" 

91,166/16,410* 


’’First value represents near term costs while second reflects long term cost. 


A.5. Per-Credit Cost Estimates and Manufacturer Compliance Strategies 

Using the cost estimates in Table A-! and the information regarding ZEV credits generated by 
vehicles utilizing various technologies from the ZEV regulations, we estimated the effective cost 
of each technology in terms of the dollars required per ZEV credit generated. These results are 
shown in Table A-2. 

PZEVs generate ZEV credits at the lowest dollar per credit value of any of the technologies 
considered in both the PC+LDTl and LDT2 categories. Given this and the fact that PZEVs are 
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conventional, gasoline-powered vehicles, we expect that manufacturers will generate the 
maximum amount of Bronze ZEV credits allowed under the regulations. Turning to vehicles 
capable of generating Silver ZEV credits. Table A-2 indicates that, except during the period from 
2009 through 201 1, Type D HEVs provide credits at the lowest per-credit cost. During 2009 to 
2011, PHEV credit costs are lower owing to the credit multipliers provided in the ZEV 
regulations. However, as noted by the Independent Expert Panel, batteries capable of handling 
the number of deep discharge cycles required for PHEV applications are not currently 
commercially available. Given this, and the fact that the incremental cost of Type D HEVs is 
lower than that of PHEVs and that Type D HEVs ultimately yield Silver ZEV credits at a lower 
per vehicle cost than PHEVs in later years, we have assumed that manufacturers would select 
Type D HEVs over PHEVs for generating Sliver ZEV credits. 

A similar analysis for technologies capable of generating Gold ZEV credits indicates that CEVs 
generate credits at the lowest per-credit cost in the near term while FCEVs do so in the longer 
term. Further, through 2014, the cost of generating Silver ZEV credits with Type D HEVs will 
be at least 50% lower than the cost of generating Gold ZEV credits with any technology. Given 
this, we have assumed that manufacturers will elect to pursue the Alternative Compliance Path 
provided in the ZEV Mandate and use extra Silver credits generated by Type D HEVs to fulfill 
their ZEV obligation as provided for under the regulation. Beginning in 2015, FCEVs are 
estimated to provide Gold ZEV credits at a lower per credit cost than Type D HEVs. However, 
that estimate is based on what appear to be highly optimistic “best-case” estimates by the 
Independent Review Panel of the costs of fuel cell systems in 2015 and the Panel estimated that 
high volume production of fuel cell vehicles would be delayed relative to CARB’s previous 
expectations. Therefore, we assumed that manufacturers would continue to pursue the 
Alternative Compliance Path through the 2017 model-year. Beyond 2017, we made the very 
optimistic assumption that manufacturers would be capable of complying with the requirements 
to generate Gold ZEV credits using FCEVs. Again this assumption was conservative in that it 
likely understates the actual costs of compliance with the California Program and therefore 
understates the emissions increases associated with the California Program relative to the Federal 
Program. 
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Table A-2. Dollars per ZEV Credit during the period 2009-2023 


Type 

Credit Level 

PC+LDT1 

LDT2 

PZEV 

Bronze 

1,750 

2,500 

Type C HEV" 

Silver 

4,500 

6,795 

Type D HEV 

Silver 

3,667/4,889 

5,537/7,382 

Type E HEV 

Silver 

7,857/10,000 

11,864/15,100 

PHEV10 

Silver 

1.738/5,630 

2,624/8,501 

PHEV20 

Silver 

1,765/5,681 

2,665/8578 

PHEV40 

Silver 

2,700/6,408 

3,031/9677 

NEV 

Gold 

53,333 

53,333 

Type 0 ZEV 

Gold 

8,748 

8,748 

Type 1 ZEV (CEV) 

Gold 

5,249/6561 

7,925/9,907 

Type 2 ZEV (FPBEV) 

Gold 

5,577/7,789 

8,422/11,761 

Type 3 ZEV (FCEV) 

Gold 

3,623/20,125 

5,470/30,389 


^fype C HEVs are allowed to generate ZEV credits only through the 201 1 modei-year. 
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Appendix B. New Vehicle Market Model 

This appendix provides information regarding the New Vehicle Market Model. 

B.1. Conceptual Approach: Nested Logit Model 

Logit discrete choice analysis provides a method for predicting consumer choices, and therefore 
demand, based on previously observed consumer behavior and other assumptions about demand 
(sec, e.g., Ben-Akiva and Lerman 1985). The most basic logit model, also referred to as the 
simple logit, groups all product alternatives together and therefore allows only limited patterns of 
own-price and cross-price elasticity between different alternatives. This limitation is often 
referred to as the “Independence of Irrelevant Alternatives” (“IIA”) problem. The nested logit 
model builds on this simple framework, while allowing for a much richer pattern of cross- 
substitution between different alternatives through the nesting structure. 

B.1.1. Basic Framework 

In our new vehicle market model, consumers choose among a set of vehicle models, and may 
also choose not to purchase a vehicle at all. For alternative /, the utility that a given consumer 
obtains from choosing that alternative can be written as a function of an alternative-specific 
parameter and the price for the alternative: 

U,=a,~fiP,+e, (1) 

Alternative “0” is defined as the no-purchase alternative, and the remaining alternatives represent 
decisions to purchase individual vehicle models. The parameter a, measures the attractiveness of 
good i to consumers. We assume that the price for the outside good is zero. Pt is the price of 
alternative i, and /3 is a positive coefficient. The random error terms 6/ are assumed to be 
distributed as a multivariate generalization of the standard extreme value distribution. 

The potential purchaser is assumed to choose the alternative that yields the highest utility, taking 
into account both the deterministic and random components of utility. Given the logit demand 
assumptions, we determine the expected market share for each vehicle model. Conditional upon 
the consumer's decision to purchase a vehicle model within a vehicle group (or “nest”) A (as 
described below), the expected share for vehicle model alternative i can be written as: 
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^ exp((a, 

jeA 

where Xa is the “nesting parameter” for the appropriate vehicle group, or “nest” (as described 
below). 

B.1.2. Nesting Assumptions 

Our logit model assumes the nesting structure show'n in Figure B-1. We divide the choice 
problem first into the decision of whether to buy a new vehicle. Conditional upon the choice to 
purchase a new vehicle, consumers choose the vehicle type — in this case, passenger cars, pickup 



Figure B-l. Nesting structure for NVMM 


Because terms that are constant across all alternatives do not affect the choice of alternatives, it is common to 
normalize the alternative-specific term oj. As a normalizaticHi rule, we set a, equal to zero for one vehicle model. 
Adding or subtracting a common amount to all the oj terms leaves the choice of alternatives unchanged, so any 
other normalization rule would yield identical results. 
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trucks or full-size vans, and SUVs or minivans. Conditional on the choice of vehicle type, 
consumers choose the vehicle class — for example, small cars or mid-range cars (among others) 
in the passenger car group. Conditional on the vehicle class (e.g., mid-range car, small SUV, 
etc,), consumers choose one of the individual vehicle models available. The bottom level of the 
nesting structure includes over 200 vehicle models from which consumers may choose. 

The market model allows the utility that consumers derive from the purchase of different models 
to depend on the vehicle category and class via the nesting parameters (Xa), which take values 
between zero and one,‘° One nesting parameter applies to the purchase decision (buy or don’t 
buy); another nesting parameter applies to the choice of vehicle type; and a third applies to the 
choice of vehicle classes. The nesting parameter for the purchase decision must be at least as 
large as the nesting parameter for vehicle type. For each nest, the nesting parameter must be at 
least as large as the nesting parameter for all vehicle nests contained within the “parent” nest. 
The nesting structure implies that vehicles within one group are closer substitutes for each other 
than they are for vehicles in different groups. The cross-price elasticities between vehicles within 
the same group are therefore higher than the cross-price elasticities for vehicles in different 
groups. 

As noted above, one advantage of the nested logit model over the simple logit model is that it 
provides for a richer pattern of own- and cross-price elasticities. In the nested logit model, the 
IIA property need not hold across groups. That is, the ratio of the share for a particular car model 
in one bottom-level nest to the share of a vehicle in a different bottom-level nest, for example, 
depends not only on the characteristics of those two vehicle models, but also on the substitution 
patterns implied by the nesting structure and nesting parameters. The nesting parameters 
therefore enrich the simple logit model. If all nesting parameters equal one, then the nested logit 
model becomes a simple logit model. 

The inclusive value term Ia for bottom-level group A (the vehicle class) is defined as; 




= lni 


^exp{(aj-l3Pj)/X^) 


The inclusive value term Ix for the top-level group Xfthe vehicle type) is defined as; 


( 3 ) 
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Ik 


In ^exp(/,A^/A;j,) 


Finally, the inclusive value term Isuy for the purchase alternative is defined as: 


( 4 ) 




( 5 ) 


The share of the bottom-level group A in purchases within the top-level group X to which A 
belongs can be written as: 




exp(/,|A^) / Ay) 

^exp(/gAg/A^.) 

Bq-X 


(6) 


The share of top-level group X in total purchases can be written as: 


^ X\biiy' 


exp(/^A^./A„^) 

^exp(/,,A/A,,„^,) 


( 7 ) 


The logit framework gives an expression for the share of potential buyers who choose to 
purchase a vehicle: 


^MhuyKuy) 
exp(/j,„Aj„,,) + exp(a„) 


( 8 ) 


where Ob is the value derived by the consumer from a no-purchase decision. 

The unconditional share for alternative / can be written as the product of the purchase probability 
and the conditional probabilities: 


~ ^buy^ X,\buy^ A,\Xi^i\A, ( 9 ) 

where Ai is the bottom-level group to which i belongs and Xi is the top-level group to which T, 
belongs. 


The nesting parameters are sometimes called “inclusive value coefficients.” 
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B.2. Market Simulation 

In a simple logit model, the own-price elasticity of demand for alternative i can be written as; 

7],=-PP,{\-s,) (10) 

where s, is the unconditional share of alternative / (i.e., its share over all potential consumers, not 
only those who choose to purchase a new vehicle). 

In a nested logit model, the own-price elasticity of demand for alternative i is more complicated, 
including terms that reflect substitution possibilities within the bottom-level group, across 
bottom-level groups that are within the same top-level group, and across top-level groups. 
Taking the natural logarithm of Equation 9, and differentiating with respect to the natural 
logarithm of P/ yields an expression for the own-price elasticity for the nested logit model: 

ein(/^) d\n(P,) ain(/^) 51n(/^) ^ ’ 

The aggregate price elasticity of demand can be calculated by increasing the prices of all goods 
by a common percentage, finding the percentage change in total demand, and taking the limit of 
this percentage change in demand as the percentage change in price goes to zero. The aggregate 
price elasticity of demand can be written as 

E = -m\-s„J (12) 


where P is the share-weighted average price of new vehicles. 

We assume that the motor vehicle market is characterized by Bertrand competition where each 
manufacturer sets prices to maximize its overall profits, taking into account the fact that it is a 
multi-product firm. In a Nash equilibrium for this Bertrand competition, the profit-maximizing 
price for a single-product firm can be written as follows (where AfC, is the marginal cost for 
alternative assumed to be constant):’’ 


— L = p 

P. n. n, 


(13) 


^ See, e.g., Carlton and Perloff ( 1 999) for a discussion of the Bertrand-Nash assumptions. 
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If one observes Pi, then knowing either the marginal cost or the elasticity provides enough 
information to calculate the other. 

For a multi-product firm (as is the case for all major auto firms in the United States), the pricing 
equations include additional terms that reflect the unit profits on other products made by the firm 
and the cross-elasticities of demand between good i and these other products. The basic logic is 
that as the price of good i increases, some of the lost sales of that good will be replaced by 
increased sales of other goods sold by the same firm. Our model takes these effects into account. 
Additionally, we modified the methodology to take into account how the requirements under the 
ZEV Mandate would affect manufacturers’ profit maximizing pricing decisions. 

B.3. Solving for Parameters 

As described above, the nested logit choice framework provides a method to estimate consumer 
demand for differentiated products, using as data the prices and parameters that measure the 
relative attractiveness of each product. Using the logit framework, we solve simultaneously for 
the beta parameters and “alternative-specific” parameters that are consistent with the observed 
market shares and prices. If two products in the same group have the same price but different 
market shares, then the one with the higher share must be more attractive to consumers. 
Similarly, if two products in the same group have the same market share but different prices, 
then the one with the higher price must be more attractive to consumers, since consumers are 
observed to pay a premium for it. 

We use the logit framework to estimate alternative-specific parameters for each vehicle model. 
We make assumptions concerning the nesting parameters, the aggregate price elasticity of 
demand, and the price elasticity of demand for one specific alternative. Given the structure of our 
nested logit model, these assumptions, the observed prices, and the observed market shares are 
sufficient to derive estimates of the alternative-specific parameters (including those for the 
outside good). 

The model estimates marginal costs for each vehicle model based on the profit-maximization 
conditions outlined above. This condition assumes that each manufacturer chooses the price for 
a given vehicle that will maximize its profits, taking into account the new vehicle marginal costs, 
the sensitivity of consumer demand to changes in vehicle prices, and the availability to 
consumers of substitute vehicles offered by that manufacturer and its competitors. The model 
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uses vehicle prices and assumptions about consumer responses to changes in those prices to 
calculate marginal costs that are consistent with both profit-maximizing behavior and the 
observed market shares. Marginal costs for each vehicle are calculated based on each vehicle’s 
calculated elasticity. 

B.4. Estimating Consumer Valuations of Vehicle Attributes 

Once the alternative-specific parameters implied by the observed vehicle shares and prices are 
calculated, we estimate the extent to which consumers value each vehicle attribute through a 
“second-stage” regression for the alternative specific parameters. For each vehicle in the sample, 
the alternative specific parameters are regressed on vehicle characteristics such as horsepower, 
weight, and fuel economy. 

We assume each vehicle’s alternative-specific parameter depends upon the vehicle’s model and 
attributes according to the following model: 

a = (pX + ^ (I'*) 

where 

a is the alternative-specific coefficient, 

X are vehicle characteristics, 

Dye„ are dummy variables corresponding to vehicle model years, 

Dimdei are dummy variables corresponding to the vehicle model, 

E is an error term capturing unobserved characteristics, and 
<p, Sf,ean and are estimated parameters, 

B.4.1. Effects of California Program 

The California Program will lead to higher vehicle costs and increased fuel economy (miles per 
gallon) for various models. The marginal costs of covered vehicles for each manufacturer are 
adjusted to reflect the relevant cost increases for covered vehicles. The new vehicle market 
model calculates each manufacturer’s response to the additional costs in each year. 
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B.4.2. Calculating Quality-Adjusted Price Changes 

Given the assumptions of the nested logit model, the expected maximum utility available for a 
given set of prices, automobile models, and parameters can be written as: 

U„„„, = ln(exp(4„„A„„,) + exp(a;o)) (15) 


The consumer welfare (per potential purchaser) is calculated as the ratio of the maximum 
expected utility to the price coefficient: 

Consumer Welfare = (I 


As defined above, the inclusive value for the “buy” alternative depends on the prices and 
alternative-specific constants for each car model. 

This utility can be calculated twice— first with the prices and parameters for the baseline 
conditions, and again with the prices and parameters for the California Program. That is: 


total 

■CAL 


~U 

^ total 

-u ( 



(17) 


To calculate the quality-adjusted aggregate percentage price change for the California Program 
analyzed relative to the baseline, we solve for a common percentage price change that, if applied 
to the base prices, with the base parameters, would yield the same utility as under the relevant 
regulatory scenario. That is: 

find e such that UZ = + 0)/’''““,a‘“”) (18) 


B.5. Specific Implementation Parameters and Data 
B.5.1. Vehicle Sales 

We use California-specific vehicle sales data from R.L. Polk and Company to determine the 
market share for each vehicle model, aggregated across trim levels, for the years 2001-2005. For 
each model year, we use sales over the period October - September to reflect as accurately as 
possible the timing of new model availability. If a vehicle sold less than 500 units in California, 
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the vehicle model was eliminated from the dataset.’" To avoid under-valuation of models that 
were either discontinued or that were first introduced during the middle of a model year because 
the actual sales would not be good estimates of their annual sales, we eliminated observations 
where the number of vehicles sold was dramatically smaller than in the previous or subsequent 
year for the same model, 

B.5.2. Vehicle Prices 

We use data on transaction prices for each model from J.D. Power and Associates for the United 
States and specifically for California. The transaction prices are sales weighted and reflect the 
different prices charged for different trim levels. 

B.5.3. Vehicle Fuel Economy Data and Other Vehicle Characteristics 

We use vehicle characteristic data from Ward’s to determine the fuel economy of each model. 
The fuel economy used in this analysis is the EPA adjusted combined (city and highway 
combined) miles per gallon. We also rely on data from Ward’s for data on other vehicle 
attributes, including engine size, number of cylinders, curb or test weight, horsepower, length, 
and height. 

B.5.4. Categorization of Vehicie Modeis into Nests 

We use vehicle categorizations from the 2005 Automotive News Market Data Book to define the 
vehicle nesting structure depicted in Figure B-l . Where the appropriate category for a particular 
model could not be determined based on the 2005 Automotive News Market Data Book, we used 
older Automotive News Market Data Books or Ward's categorizations. 

B.5.5. Price Elasticity 

Consistent with various literature sources, we assume an aggregate elasticity for the new vehicle 
market of -1.0.’^ We set the own-price elasticity of the “normalized” vehicle model (whose 


The one exception to this is the case of pure ZEVs. We utilize the same sales data on the Toyota RAV4 EV that 
was used in our previous analysis (see NERA/Sierra, 2003, Attachment B), with the exception that, rather than 
assuming initially an inflated demand for ZEVs, we use the RAV 4 EV sales data to develop initial demand for 
ZEVs. We then linearly increase the attractiveness of ZEVs each year in two phases: first from 2005 to 2009, 
then from 2009 to 2018. By 2018, the attractiveness of ZEVs in our model is such that, all else being equal, the 
demand for ZEVs would be 40 times greater than the demand for the RAV4 EV. 

See, for example, Gruenspecht (2000). 
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alternative-specific parameter is normalized to zero) to be -4.0, which is consistent with various 
other literature estimates of individual model own-price elastic ities.^"* 

The nesting parameters for nested logit models represent the similarity betw'een choices lot 
vehicles falling within the same “nest.” The nesting parameters influence the relative 
substitutability within each nest, and also between different nests. Nesting parameters may take 
any value between zero and one, with lower values indicating greater similarity between the 
alternatives within the respective nest. For the “Buy” nest we use a nesting parameter equal to 
0.9, for vehicle types we use a nesting parameter equal to 0.6 and for vehicle classes we use a 
nesting parameter equal to 0.3. 
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Appendix C. Scrappage Model 

This appendix provides information on the scrappage model used in this study, 

C.1. Vehicle Prices and Scrappage Behavior 

The idea that economic as well as technical considerations can influence the life spans of 
durable capital goods such as motor vehicles has long been recognized. Specifically, the link 
between a vehicle’s market value and its service lifetime was first explicitly recognized more 
than three decades ago. This logic is straightforward: a vehicle is retired from service (or 
scrapped) when it is no longer worth the expense of keeping it in working condition. That 
is, when the difference between the vehicle’s resale price (in working condition) and the 
cost of keeping it in this condition is less than its scrap value, the vehicle is scrapped. 

Building on this basic insight, early research by Walker (1968) and Parks (1977) 
investigated the influence of a vehicle’s market value, as well as characteristics such as its age, 
on the vehicle owner’s decision to retire the vehicle from service rather than maintain it in 
working condition. Both authors present statistical evidence of the influence of vehicle prices 
on the scrappage rates of used vehicles of different model year vintages and ages, 
demonstrating that variation in automobile prices exerts a detectable influence on scrappage 
rates of used cars. Berkovec (1985) later incorporated the framework developed in this 
earlier research in a model encompassing new automobile production and sales activity, vehicle 
pricing behavior, and scrappage of used autos. 

Also drawing on previous results, Gruenspecht (1982) recognized that the connection between 
new and used vehicle prices — whereby rising prices for new models exert an upward “pull” on 
resale prices for used vehicles — meant that changes in prices for new automobiles could 
influence scrappage decisions by older cars’ owners. As a result, he hypothesized, 
emissions regulations that raised production costs and sales prices of new vehicles might retard 
the scrappage and replacement of older models sufficiently to offset the reduction in 
conventional emissions from introducing cleaner new models into the vehicle fleet. 

Gruenspecht’s research produced evidence that the increase in new car prices resulting from 
manufacturers’ compliance with the 1980-81 federal emissions standards could be sufficient to 
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have this effect. This study can be considered an updated version of Gruenspecht’s statistical 
model relating used vehicles’ scrappage rates to new vehicle prices. 

C.2. Model Used in this Study 

The vehicle scrappage model used here is based on well-established economic theory and 
empirical evidence on the response of owners’ decisions about retiring (or “scrapping”) used 
vehicles to changes in economic factors. The model estimates a relationship between scrappage 
or retirement rates for vehicles of different model year vintages at each age during their 
lifetimes and macroeconomic conditions (e.g., unemployment rate), factors affecting total 
motor vehicle ownership and use, and other factors influencing scrappage rates of used 
vehicles. This relationship was developed using various data and statistical procedures 
appropriate for these data. 

This study estimates a “reduced-form” scrappage model using aggregate scrappage rates for the 
individual vehicle model years making up the U.S. passenger vehicle fleet over the 1970-2005 
period (rather than the .scrappage rates for individual vehicle models originally employed by 
Gruenspecht). Updating results from Gruenspecht’s earlier model is necessitated by dramatic 
increases in the expected lifetimes and average ages of passenger vehicles that have occurred 
since his original work was published. Figure C-1, which displays yearly survival rates of 
vehicles manufactured during different model years, illustrates these changes. 



Source; R.L.Polk & Company. 

Figure C-L Vehicle Survival Rates by Age and Model Year 
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C.2.1 . Basic Theory of the Model 

A vehicle's owner will retire the vehicle from service and sell it for its scrap value if its value in 
working condition exceeds its scrap value by less than the expected cost of repairs necessary to 
maintain it in working condition. Since the expected cost of these repairs depends on how long a 
vehicle has been in service as well as on the materials and manufacturing technology employed 
when it was produced, the probability that it will be scrapped is likely to depend on both its 
original model year and its age. To some extent, a vehicle’s age may simply be a surrogate 
measure of its accumulated usage, although its age per se may also affect its sale value in 
working condition and thus the likelihood that it will be retired. 

At the aggregate or fleet-wide level, the scrappage rate among a “cohort” of vehicles in service 
(measured by the proportion of those in service at the beginning of a year that are retired or 
scrapped before it ends) will thus depend on both their model year and their age during that year. 
The scrappage rate also will reflect the effects of vehicles involved in motor vehicle accidents 
that remove vehicles from service, Because prices for new vehicles are in turn an important 
influence on prices for used vehicles of different ages, scrappage rates for vehicles of each model 
year in the fleet during a calendar year are likely to be affected by changes in new vehicle prices 
and the myriad fectors that determine them (including manufacturers’ costs for complying with 
government regulations). 

Finally, scrappage rates for all model years in service are also likely to be affected - although not 
necessarily uniformly - by changes in other economic variables such as employment or personal 
incomes. This occurs because keeping used vehicles in service longer provides a temporary 
mechanism for accommodating increases in total demand for motor vehicle travel that result 
from changes in economy-wide conditions. Extending the service lifetime of a used vehicle in 
order to accommodate increased travel demand is accomplished by deferring its retirement 
beyond the age at which it would otherwise have occurred, a response that reduces the aggregate 
scrappage rate for vehicles of various ages. 

C.2.2. Model Variables and Data Sources 

The data used to develop this model of these empirical relationships include scrappage rates 
calculated from U.S. annual vehicle registration data for the years 1970 through 2005. During 
each calendar year of this period, we use registration data for passenger vehicles reported by R.L. 


49 



Ill 


Appendix C Scrappage Model 


Polk & Company to calculate scrappage rates for vehicles of ages 4 through 14 years, and an 
overall scrappage rate for vehicles that are 15 years and older The scrappage rate is measured 
as the decrease in registered cars over the year divided by the number of registered cars at the 
beginning of the year,^* While the specific types of vehicles included in these registration data - 
and thus in the scrappage rates used to develop this model - vary over the extended period 
covered by this study, for most of those periods they closely match those encompassed by the 
GHG and ZEV Standards, and the federal government’s Corporate Average Fuel Economy 
(“CAFE”) standards. 

Each of the scrappage model variables is summarized below, along with the specific rationale for 
including it and a brief description of the specific data source used to measure it. 

1. Vehicles per Driver (Lagged). This variable represents the average number of vehicles per 
licensed driver in the previous year. It is intended to measure the effect of previously postponed 
scrappage and replacement of older vehicles due to macroeconomic and other conditions on 
scrappage in subsequent periods; higher values of this lagged variable are expected to lead to 
increased scrappage in the current year. The measure is calculated from the R.L. Polk data 
on vehicles in each year (as discussed above) and information on licensed drivers in each 
year obtained from the U.S. Federal Highway Administration in its annual Highway Statistics. 

2. New Car Price-Age Interactions. This set of variables is measured as the interaction of the average 
new car price (in real terms) times the set of dummy variables for vehicle age. Average new car 
price is measured as the average real (2005 dollar) price, based upon average nominal expenditure 
per car reported by the Bureau of Economic Analysis and conversion of 2005 dollars using the CPI 


R.L. Folk reports that prior to the 1993 release, which as noted below is for registrations as of July i, 1992, it 
double-counted used vehicles sold by a resident of one state to a resident of a different state that were then 
simultaneously registered in two states. This double-counting for some registered vehicles was corrected for the 
1 993 release and subsequent data releases. R.L. Polk did not adjust data from prior years when it made the 
correction. To avoid calculating inaccurate scrappage rates for years affected by this change in methodology, we 
dropped observations whose scrappage rates could be calculated using different methods (three years worth of 
observations). We also allowed for a structural change related to the effect of the lagged vehicles per driver on 
scrappage rates by interacting it with a dummy variable that took the value of one for observations after 1 992. 

R.L. Polk reports registrations as of July 1 of each year. To calculate the scrappage rate for each calendar year 
(i.e., over the period from January 1 to December 31), we calculated two scrappage rates, one based upon the 
change from the previous year to the current year (e.g., for 2000, from July 1, 1999 to July 1, 2000) and one based 
upon the change from the current year to the subsequent year (e.g., for 2000, from July 1 , 2000 to July 1 , 200 1 ); 
the scrappage rate we used for each year was the average of these two values. 
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deflator reported by the Bureau of Labor Statistics (as presented in the Economic Report of the 
President (2006)), 

3. Unemployment Rate. This variable measures the effect of macroeconomic conditions on vehicle 
scrappage; higher unemployment during periods of slow economic growth or recession may cause 
vehicle owners to delay scrappage and replacement of older vehicles. It is measured by the 
annual unemployment rate among males aged 19-65 years of age, as reported by the U.S. 
Bureau of Labor Statistics. 


4. Fatal Crashes per VMT. This variable measures scrappage due to accidents. The variable is 
calculated as the number of passenger cars involved in crashes in which a person is killed, 
divided by the annual vehicle miles traveled. This variable is intended to measure vehicles 
lost in major accidents. The data were obtained from the National Highway Traffic Safety 
Administration. 


Recognizing the “panel” nature of the data used to develop it. the scrappage model also includes 
categorical, age specific variables (termed “fixed effects” in statistical analysis). 

C.2.3. Model Form and Estimation 

The specific mathematical form of the scrappage model employs the measure 



as its dependent variable, where s is the aggregate scrappage rate for vehicles of an individual 
model year at a specific age, and ln(.) denotes the natural logarithm. This transformation of the 
scrappage rate, sometimes called the “logit” of the scrappage rate, converts a measure bounded 
by the values zero and one — and in practice varying over a much narrower range — to one 
spanning a wider range of values. Using the transformed value of the scrappage rate as the 
model’s dependent variable allows the estimated coefficients to exhibit desirable statistical 
properties. (Note that the results of the regression model using the logit transformation can be 
transformed back into an estimated relationship between the scrappage rate itself and the 
explanatory variables.) 
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C.3. Statistical Results 

The resulting model performs well in explaining variation among scrappage rates across the 
wide range of model years and extended historical period spanned by the underlying data. 
Table C-1 presents the statistical coefficient estimates and other results ofthe estimated model in 


Tabu C-1. Coefficient estimates for model of age-specific vehicle scrappage rates. 


Dependent variable !n[s/(1'S)] 

Sample period 1970-1990, 1994-2005 

Number of observations 385 


R-squared 

F(34.351) 

^oot MSE 

0.9963 

2901.1 

0.1839 

Variable 

Coefficient 

Std. Error 

t-Statistic 

Age dummy - 4 yrs 

Age dummy - 5 yrs 

(dropped) 

1.1443 

0.4285 

2.67 

Age dummy - 6 yrs 

1.8092 

0.431 

4.2 

Age dummy - 7 yrs 

2.6862 

0.4334 

6.2 

Age dummy - 8 yrs 

3.8674 

0.4363 

8.86 

Age dummy - 9 yrs 

4.7986 

0.4402 

10.9 

Age dummy - 10 yrs 

5.4719 

0.4452 

12.29 

Age dummy - 1 1 yrs 

5.6934 

0.4518 

12.6 

Age dummy - 12 yrs 

5.5689 

0.4632 

12.02 

Age dummy • 13 yrs 

5.0569 

0-4747 

10.65 

Age dummy - 14 yrs 

4.352 

0.4869 

8.94 

Age dummy - 15 and older 

4.1254 

0.4995 

8,26 

New car price x Age dummy - 4 yrs 

0-0238 

0.0198 

1.2 

New car price x Age dummy - 5 yrs 

-0.0234 

0.0198 

-1,19 

New car price x Age dummy - 6 yrs 

-0.0363 

0.0197 

-1.84 

New car price x Age dummy - 7 yrs 

-0.0618 

0.0197 

-3.14 

New car price x Age dummy • 8 yrs 

-0.1037 

0-0197 

-5.27 

New car price x Age dummy - 9 yrs 

-0.1326 

0-0197 

-6.74 

New car price x Age dummy - 10 yrs 

-0,15 

0,0197 

-7.61 

New car price x Age dummy - 1 1 yrs 

-0.1474 

0.0199 

-7,42 

New car pri<^ x Age dummy - 12 yrs 

-0.1307 

0,02 

-6.54 

New car price x Age dummy - 13 yrs 

-0-0972 

0.0202 

-4.82 

New car price x Age dummy - 14 yrs 

-0.0571 

0.0205 

-2,79 

New car price x Age dummy - 15+ yrs 

-0.0434 

0.0208 

-2.09 

Model year dummy - 1950's 

-10.3183 

0.8248 

-12,51 

Model year dummy - 1960's 

-10.4191 

0.8136 

-12.81 

Model year dummy - 1970's 

-10.2789 

0.8067 

-12,74 

Model year dummy - 1980's 

-10.4061 

0.8076 

-12.89 

Model year dummy - 1990's 

-10.5713 

0.7902 

-13.38 

Model year dummy - 2000 and later 

-9-9982 

0.7874 

-12.7 

Unemployment rate 

-6.7999 

1.0061 

-6.76 

Vehicles in fatal crashesA/MT 

0.2697 

0-0407 

6,63 

Last period vehicles per driver 

7.7761 

1.0999 

7.07 

Last period vehicles per driver x Post 1992 dummy 

0.1722 

0.0952 

1.81 
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detail. The signs of the estimated coefficients for all of the model’s variables reflect the 
effects on scrappage rates anticipated in the preceding discussion. Most of the coefficient 
estimates for vehicle age and new car price-age interactions are statistically significant; all 
have the expected sign except for the coefficient on the age 4 x new vehicle price interaction 
variable, which is positive but not significant. 

The model shows the sensitivity of scrappage rates to changes in new vehicle prices. Rising 
prices for new models significantly reduce scrappage rates for vehicles five years of age and 
older. This model allows new vehicle prices to have different effects on scrappage of used 
vehicles of different ages. The effect gradually increases with age until age 10, and then slightly 
decreases. Table C-2 shows the elasticity of scrappage for 2004 with respect to new car price 
calculated at the mean scrappage rate for each age group. 

Table C-2. Scrappage elasticities with respect to new car price by car age. 



Age- 

Specific 

Scrappage 

Rates 

Eiasticity of 
Scrappage with 
Respect to New 
Car Price 

Age 4 

0.0136 

0.5073 

Age 5 

0,0144 

-0,4997 

Age 6 

0.018 

-0.7712 

Age 7 

0,0213 

-1.3093 

Age 8 

0.0244 

-2,1889 

Age 9 

0,0288 

-2,7853 

Age 10 

0.0352 

-3.1296 

Age 11 

0.0407 

-3,0596 

Age 12 

0.048 

-2.6916 

Age 13 

0.0549 

-1,9875 

Age 14 

0,0672 

-1.153 

Age 15 and up 

0.0787 

-0.8648 


C.4. Using the Scrappage Model 

We use the estimates of the effects of changes in prices (adjusted for utility as described in 
Appendix B) due to the California Program in conjunction with the age-specific effects of new 
vehicle prices on scrappage rates produced by this model to simulate future changes in the age 
distribution of these vehicles in California. Specifically, we calculate the changes in scrappage 
rates for vehicles of each age from four to 15+ predicted by the model’s coefficients to result 
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from the specified increases in the average sales price of new vehicles. We assume that 
scrappage rates for vehicles three years old and less would not change in response to higher 
prices for new vehicles. Since changes in new vehicle prices affect the number of vehicles per 
driver, we also calculate changes in scrappage rates for vehicles of each age due to lagged 
changes in vehicles per driver. Specifically, we use the estimated elasticities, by age, of 
scrappage with respect to lagged vehicles per driver to calculate changes in scrappage rates in 
each calendar year due to changes in vehicles per driver in the previous calendar year. 

These overall age-specific changes in scrappage rates due to each of the scenarios are then 
applied to scrappage rates for vehicles of each age in the baseline projected vehicle populations 
for California to produce estimates of the changes in vehicle populations due to the California 
Program. 
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Appendix D. Rebound Effect Analysis 

This appendix provides information on the “rebound” effect that is relevant for determining the 
effects of changes in the fuel economy of the vehicle fleet on vehicle miles traveled in 
California, The rebound effect is measured as the effect of changes in the cost per mile of travel 
(e.g., fiiel costs) on vehicle miles traveled; the effect is traditionally measured as an elasticity — 
the percentage increase in vehicle miles traveled that would results from a one percent decrease 
in the cost per mile of travel. The model we develop to estimate the rebound effect is based upon 
the general methodology and data employed by researchers at the University of California at 
Irvine (hereafter, “Irvine study”).^’ 

This appendix consists of the following three parts: 

• Overview ofirvine study; 

• Modifications to Irvine study data and estimation procedures; and 

• Estimated Rebound Effect in California. 

D.1. Overview of Irvine Study 

The Irvine study develops a model that posits simultaneous determination of three variables 
(using three equations) related to vehicle use: fleetwide vehicle miles traveled (“VMT”); 
fleetwide vehicle stock (number of vehicles); and fleetwide vehicle fuel intensity (the inverse of 
fuel economy),^* In the model, VMT and vehicle stock depend on lagged dependent variables, 
several exogenous variables, and cost per mile of travel, pm — defined as the price of fuel (dollars 
per gallon) divided by fuel economy miles per gallon)."'* The variable pm is endogenous because 
it depends on fuel economy. The VMT equation also includes the endogenous vehicle stock 
variable as well as interaction terms of pm with income, pm with urbanization, and pm with itself 
{\.e.,pm^). 

See Small and Van Dender 2006 and 2006a and Small 2006 and 2006a. 

The authors use the natural logarithm of VMT per adult as one of the three endogenously determined variables. 

For simplicity, we refer to this variable as VMT. 
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The fuel intensity equation includes a lagged dependent variable, several exogenous explanatory 
variables, a Corporate Average Fuel Economy (“CAFE”) variable, and the endogenous VMT 
variable. The Irvine study treats CAFE regulation as a factor that contributes to actual fuel 
economy rather than as a measure of observed fuel economy. Thus the intent of the CAFE 
variable to measure the ratio of fuel economy under CAFE to what fuel economy would have 
been without CAFE. The Irvine study uses fuel economy data for years prior to CAFE to predict 
what fuel economy would have been without CAFE in later years. 

The estimated short-run national rebound effect in the Irvine study depends most importantly on 
the estimated elasticity of VMT with respect to the cost of travel, pm. The estimated long run 
national rebound effect in the Irvine study depends most importantly on the estimated short-run 
elasticity of VMT with respect to pm and the estimated coefficient of lagged VMT in the VMT 
equation. 

D.1.1. Irvine Study Variables and Data Set 

The Irvine study uses a cross-sectional time-series dataset with data on all fifty U.S. states and 
the District ofColumbia over the years 1966 through 2001. Table D-1 provides an overview of 
the variables used in the Irvine study. The description of each variable explains the data used to 
construct it. Though the study uses a cross-sectional time-series dataset, not every variable has 
state-specific values (e.g., only national data were obtained on new car loan interest rates, so the 
variable interest differs over lime but not across states). In addition, some variables mix national 
and state-specific elements. For example, income (inc) and the price of fuel (pj) come state- 
specific data on nominal values, but are translated into real terms with national deflators. 

D.1.2. Irvine Study Estimation Procedures 

The Irvine study estimates the three equations described above using several different 
approaches: ordinary least squares (“OLS”); two-stage least squares (“2SLS”); three-stage least 
squares (“3SLS”); and generalized method of moments (“GMM”). The authors conclude that the 
most appropriate estimator is SSLS. 


Most of the variables in the Irvine study are expressed as natural logarithms for the estimation. Following the 
notation used in the Irvine study, we denote these variables in lower case and we denote non-logarithmic variables 
in upper case. 
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Tabie D-1. Variables Used in the Irvine Study 


Variable Name 

Description 

Detail Level 

Endogenous 

vma 

VMT per adult 

State 

vehstock 

Registered vehicles per adult 

State 

fint 

Fuel intensity (fuel use per mile) 

state 

Exogenous 

adrm 

Adults per mile of roadway 

State 

Cafe 

The ratio of CAFE regulated fuel efficiency to desired fuel efficiency National 

D7479 

Dummy variable for years 1974 and 1979 

National 

inc 

Per capita personal income (deflated by national CPI) 

State/Nationai 

interest 

National new car loan interest rate 

National 

Head 

Licensed drivers per adult 

State 

pf 

Price of gasoline (deflated by national CPI) 

State/National 

pm-pf+fint 

Cost of travel 

State 

pm‘ 

Cost of travel squared 

state 

pm*(inc-minc): 

Interaction of and inc variable, where mine is the mean of inc 

State 

pm'(Urban- 

Interaction of Pm and Urban, where mUrban is the mean of Urban 

State 

mUrban) 



popratio 

Population per adult 

State 

pv 

Index of new car prices 

National 

Trend, Trend66-73, 

Linear time trends 

National 

Trend74-79, 



TmndSO* 



Rallpop 

Fraction of state's population living in MSAs with heavy rail transit 

State 

Urban 

Fraction of stale's population living in metropolitan areas 

State 

Z1 Z51 

Dummy variable for each state 

State 


Notes: Lower-case variables ^e in natural logarithms. 
Source: Small and Van Dender (2006), 


D.2. Modifications to Irvine Study Data and Estimation Procedure 

We develop an estimated rebound effect in California based upon modifications to several data 
series as well as the primary estimation procedure of the Irvine study. 

We have received all of the underlying data and programs (Small 2006a) used in most recent 
versions of the Irvine study (Small and Van Dender 2006 and 2006a). To develop more 
appropriate results for the rebound in effect in California, we have made several modifications in 
the data and estimation methodology developed in the Irvine study. 
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• State dummy variables. The code for the VMT equation restricted the coefficients of the 
dummy variables for the States of Nevada and Nebraska to be the same. We edited the 
estimation code so that the two states had separate coefficients. 

• Income and gasoline prices. We adjusted the income and gasoline price data to reflect state 
differences in cost of living. With these data, we were able to update the estimation of the 
VMT equation and other equations 

■ Trend variable. We modified the Trend variable to provide a superior and more consistent 
specification. Rather than using a single Trend variable for the VMT and vehicle stock 
equations, we used three separate Trenr/ variables, the first covering the years 1966 through 
1973, the second covering the years 1974 through 1979, and the third covering the years 
1980 through 2001. 

• Dummy variables for 1974 and 1979. We split the joint indicator variable for 1974 and 1979 
into two separate dummy variables to allow the effects of these two independent shocks to 
differ from one another. 

• Estimation. We estimated the VMT equation using 2SLS (rather than 3SLS). 

D.2.1. Income and Gasoline Prices 

The Irvine study uses nominal state-level income data from the U.S. Bureau of Economic 
Analysis (“BEA”) and state population data from the U.S. Census Bureau to derive nominal 
income per capita estimates. For the gas price data, the authors use state-level nominal data from 
the U.S. Energy Information Administration (“EIA”). The authors deflated both of these data 
series to 1987 dollars using the national consumer price index for all urban consumers (“CPI”) 
from the U.S. Bureau of Labor Statistics (“BLS”). These values do not account for differences in 
the cost of living across states. To account for these differences, w'e developed state-specific cost 
of living indices based on city-level data from ACCRA (formerly “American Chamber of 
Commerce Researchers Association”) and the BLS. These indices are used to calculate real 
income and gas price data that reflect differences in purchasing power across states and over 
time. 
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D.2.2. Trend Variable 

The Irvine study incorporates different trend variables in different equations. In the VMT and 
vehicle stock equations, the Irvine study uses a linear time trend {Trend). In the fuel economy 
equation, the Irvine study uses three separate linear trends — one for the period from 1966 to 

1973 (Trend66-73) to cover the years before the OPEC embargo in 1974, one from 1974 to 1979 
(Trend74-79) to cover the years between the OPEC embargo and the Iranian revolution in 1979, 
and one from 1980 to 2001 (TrendSO^) to cover the period after the Iranian revolution. To test 
for the possibility that driving behavior was also affected differently in these three periods, we 
performed a Wald test for the inclusion of Trend66-73 and Trend74-79 in addition to Trend. 
(This specification is econometrically equivalent to including the three trends from the fuel 
economy equation since Trend80+ is constructed as a linear combination of the other trend 
variables.) The Wald test produced evidence that a nonlinear three-part trend in the VMT 
equation is superior to the simple linear trend used by the authors. Another Wald test produced 
similar evidence for the vehicle stock equation. So we modified the trend variable in the VMT 
and vehicle stock equations to correspond to the three-period trend variable used by the authors 
in their fuel economy equation. 

D.2.3. Dummy Variables for 1974 and 1979 

The Irvine study provides a single dummy variable in the VMT and fuel economy equations for 

1974 and 1979 {D7479) to “represent gasoline supply disruptions in 1974 and 1979,” presumably 
referring to the 1974 oil embargo and the 1979 Iranian revolution. We used two separate dummy 
variables to allow the effects of these two “shock years” to differ from one another. There is no a 
priori reason to expect that the effects of these two events were identical. A Wald test produced 
evidence that separating the two effects provides a superior specification. 

D.2.4. Estimation 

We used 2SLS to estimate the VMT equation because it is a non-system estimator that prevents 
specification errors in one equation from affecting parameter estimates for other equations. We 
concluded that 3SLS was less appropriate for this model, due to concerns about the data used to 
construct some variables, and, in particular, concerns about the construction of the CAFE 
variable. 
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D.3. Estimated Rebound Effect in California 

Table D-2 shows the results of our estimation of the VMT equation. Because the estimated 
coefficient of the interaction term of pm with income (i.e., pm*(mc-minc)) was statistically 
insignificant, we excluded that variable from our final estimation of the VMT equation. The 
estimated coefficient on pm in the VMT equation gives the short-run national rebound effect at 
the sample mean of the dataset used in the analysis. The long-run effect is a function of the 
coefficient on lagged VMT. 


Table D-2. Estimation of the VMT Equation 


Variables 

Coefficients from 
2SLS Estimation 

pm=pf*fint 

-0.0497 

(-8.41) 

pm^ 

-0.0280 

(-3.32) 

pm*(inc-minc): 

pm''(Urban-mUrbanj 

0.0523 

(3.95) 

vma,,.,) 

0.7933 

(53.79) 

Sample Average 
Rebound Effect 
Short-Run 


4.97% 

Long-Run 


24.03% 


Notes: t-statistics in parenthesis; rebound effects calculated using only coefficients from the VMT equation. 


By substituting California-specific values for Urban and pm and using the estimated coefficients 
on the interaction terms, we develop rebound effect estimates for California at the sample mean 
of the California dataset used in the analysis. Table D-3 shows these estimates. 

Table D-3. California Short- and Long-Run Rebound Effects 
Rebound Effect 

Short-Run 2.76% 

Long-Run 13.36% 


We use the estimated short- and long- run rebound effects in California to estimate the effects of 
changes in vehicle fleet fuel economy in each year under the scenarios analyzed in this report. 
We estimate changes in vehicle miles traveled by vehicle class (PC, LDTl, and LDT2+). The 
change in fleetwide fuel economy in a given year is a function of the change in new vehicle fiiel 
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economy in that year as well as the changes in new vehicle fiiel economy in previous years. The 
change in VMT in a given year is a function of the change in fleetwide fuel economy in that year 
as well as the change in VMT in previous years. 
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Appendix E. EMFAC2007 Pollutant Emissions Modeling 

This appendix describes the development and use in this study of the EMFAC2007 Fleet 
Emissions Model, an Excel spreadsheet model used by CARS in analyses of emissions effects in 
California. This study uses the November 1, 2006, version of EMFAC2007 to generate estimates 
of the impacts of the California Program on criteria pollutants in California. The model 
accounts for the impact of the “fleet-turnover” effect and “rebound” effect on emissions of VOC, 
NOx, CO, SOx, PMIO, and five air toxics. The discussion below summarizes the methodology 
used to develop model-year specific grams-per-mile (g/mi) emission factors, vehicle populations, 
and vehicle miles traveled (“VMT”), and how those parameters were adjusted to account for the 
emissions impacts of the various scenarios investigated in this study. 

E.1. Baseline Model-Year Specific Emissions, Population, and VMT 

The baseline model-year-specific emission rates, vehicle populations, and VMT were generated 
by running EMFAC2007 for each individual model year included in EMFAC2007 for the 
calendar year being evaluated. For example, a calendar year 2020 EMFAC2007 run includes 
vehicles from the 1 976 model year through the 2020 model year (45 model years total). The 
model output consists of ton-per-day emissions results, which are divided by the estimated daily 
VMT by vehicles of that model year to arrive at g/mi emission rates for each model year. The 
model runs were configured to output summer-average emissions and also emissions, both at the 
statewide level and specifically for the South Coast Air Basin (“SCAB”), and estimates were 
prepared separately for the passenger car (PC), light-duty truck 1 (LDTl), light-duty truck 2 
(LDT2), and medium-duty vehicle (MDV) classes (which cover all light-duty vehicles through 
8,500 lbs. gross vehicle weight rating). 

The VOC (exhaust and evaporative emissions combined) and NOx emission rates developed in 
this manner are illustrated in Figure E-1 for passenger cars. Of particular interest in this figure is 
the relatively high g/mi emissions for the older model year vehicles relative to the newer 
vehicles, which holds true for both pollutants. For this reason, relatively small shifts in the age 

“ The EMFAC2007 model can be downloaded from CARB’s internet website al httD://www.arb.ca.gov/msei/on - 
road/latestversion.htm. Note that the executable version of the model used by AIR was recompiled from the 
Fortran code to allow reporting of the ton-per-day emissions estimates to four digits past the decimal point rather 
than two. This is necessary when calculating gram-per-mile emission rates for some vehicle classes and model 
years that have a relatively small population. 
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distribution of vehicles in the fleet can result in a significant increase in the fleet average 
emission factor. Such shifts in the age distribution are the result of the “Fleet Turnover” effect. 

The model year specific g/mi emission rates developed as described above were used in 
conjunction with vehicle populations and daily VMT by vehicle age to generate ton-per-day 
(tpd) emissions estimates. Emission inventory estimates for the state were generated by 
multiplying the vehicle population (by model year) by the per-vehicle average daily VMT (by 
model year) and the g/mi emission rate (by model year). These products were then summed 
over all model year vehicles in the fleet (e.g., 1976 through 2020 for a calendar year 2020 
analysis) to obtain the inventory for the scenario being analyzed. A sample of the calculation for 
baseline exhaust VOC emissions from passenger cars is shown in Figure E-l, and a comparison 
of the results directly from EMFAC2007 versus those obtained with the emissions model 
developed for this effort is shown below. 


EMFAC2007 Passenger Car VOC and NOx Emission Rates 



Figure E-l. E1V1FAC2007 Passenger Car VOC and NOx Emission Rates (VOC Includes Evaporative 
Emissions) 

PC Exhaust VOC Directly from EMFAC2007: 31.90 tpd 
PC Exhaust VOC from Fleet Emissions Model: 31.90 tpd 
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PC NOx Directly from EMFAC2007: 63.28 tpd 
PC NOx from Fleet Emissions Model: 63.28 tpd 
As observed above, the Fleet Emissions Model agrees exactly with the EMFAC2007 emission 
model for both VOC and NOx. 

Table E-1. Summary of 2020 Statewide Passenger Car Exhaust VOC Inventory Calculation 


Model 

Year 

Total 

Passenger 

Cars 

Dally 

VMT 

(mifday) 

Exhaust VOC (g/mi) 

Exhaust 

VOC 

(tpd) 

2020 

996,373 

55.8 

0.011 

0.67 

2019 

984,117 

48.3 

0.013 

0,66 

2018 

942,424 

43.9 

0.014 

0.63 

2017 

911,735 

40.8 

0.015 

0.62 

2016 

882,463 

38.4 

0.017 

0.65 

2015 

886,284 

36.4 

0.019 

0.68 

2014 

852,640 

34.8 

0.020 

0.66 

2013 

827,749 

33.3 

0.021 

0.65 

2012 

785,071 

32.0 

0.023 

0.62 

2011 

740,260 

30.9 

0.024 

0.59 

2010 

700,575 

29,9 

0.026 

0.59 

2009 

655,833 

28.9 

0.028 

0.58 

2008 

613,086 

28.0 

0.028 

0.53 

2007 

569,920 

27.2 

0.031 

0.54 

2006 

530,455 

26.5 

0,035 

0.54 

2005 

502,630 

25.8 

0.051 

0.73 

2004 

416,920 

25.1 

0,088 

1,02 

2003 

390,251 

24.5 

0.105 

1.11 

2002 

333,449 

24.0 

0.115 

1.01 

2001 

305,670 

23.4 

0,124 

0.98 

2000 

280,392 

22.9 

0.140 

0.99 

1999 

204,643 

22.4 

0.208 

1.05 

1998 

172,099 

21.9 

0.279 

1.16 

1997 

147,974 

21.4 

0.301 

1.05 

1996 

115,108 

21.0 

0,326 

0.87 

1995 

122,526 

20.6 

0.375 

1.04 

1994 

100,700 

20.2 

0.441 

0.99 

1993 

90,423 

19.8 

0.627 

1.24 

1992 

80,816 

19,4 

0.731 

1.26 

1991 

89,396 

19.0 

0.741 

1.39 

1990 

84,727 

18,7 

0.711 

1.24 
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1989 

79,655 

18.4 

0.676 

1.09 

1988 

67,569 

18.0 

0.638 

0.86 

1987 

60,002 

17.7 

0.632 

0.74 

1986 

46,731 

17.4 

0.636 

0.57 

1985 

36,213 

17.1 

0.678 

0.46 

1984 

26,612 

16,8 

0.810 

0.40 

1983 

15,311 

16.6 

0.915 

0.26 

1982 

10,327 

16,2 

0.946 

0.17 

1981 

7,956 

16,0 

0.913 

0,13 

1980 

6,181 

15,7 

1.227 

0.13 

1979 

8,140 

15.4 

1.957 

0,27 

1978 

6,318 

15.2 

1.963 

0.21 

1977 

4,410 

14.9 

2.003 

0.15 

1976 

3,208 

14.7 

2.563 

0.13 


Total Exhaust VOC; 31.90 


E.2. Scenarios 

As discussed elsewhere in this report, emission inventories for the state of California and for the 
SCAB are estimated for two scenarios: 

1. Federal Tier 2 Program (baseline); and 

2. California Program (including exhaust and evaporative emission standards, ZEV 
Standards, and GHG Standards). 

Inventories for the two cases are estimated by generating by-model-year emission factors using 
EMFAC2007, and multiplying these by populations and vehicle miles traveled per day. For the 
Federal Program, there are no population or VMT adjustments, but for the California Program, 
which includes both the ZEV Standards and the GHG Standards, there are adjustments to 
populations and vehicle miles traveled, since both cases will result in increased costs and 
reduced new vehicle purchases relative to the Federal Program. Also, there are additional 
adjustments to vehicle miles traveled for newer vehicles due to rebound effects. 

E.3. Emission Rates by Vehicle Class and Model Year 

Emission factors for the Federal Program are generated using EMFAC2007 and modifying the 
EMFAC Tech Groups in 2009 and later model years to match EPA’s predicted Tier 2 Bin 
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percentages. The Tier 2 2009+ mix for MOBILE6.2 is shown in Table E-3. Also shown in Table 
E-3 are the EMFAC Technology Groups that are the same as these bins. 


Tabic E-2. MOBILE6.2 Tier 2 2009 Mix. 


Bin 

EMFAC 
Tech Grp 

LDV/T1 

LDT2 

LDT3 

LDT4 

Total 

8 

35 

0.0% 

0.0% 

26.0% 

100.0% 

7.5% 

7 

N/A 

0.0% 

30.0% 

0.0% 

0.0% 

10.3% 

6 

N/A 

0.0% 

30.0% 

0.0% 

0.0% 

10.3% 

5 

28 

10.0% 

20.0% 

74.0% 

0.0% 

19.5% 

4 

33 

10.0% 

20.0% 

0.0% 

0.0% 

11.9% 

3 

32 

55.0% 

0.0% 

0.0% 

0.0% 

27.9% 

2 

30 

25.0% 

0.0% 

0.0% 

0.0% 

12.7% 

Total 


100% 

100% 

100% 

100% 

100% 

NOx Avg 


0.033 

0.097 

0.104 

0.200 

0.070 

NMOG Avg 


0.049 

0.086 

0.099 

0.125 

0.070 


N/A= not available 


As noted in Table E-3, there are Tech groups for Bins 6 and 7, which are used only for LDT2s in 
EMFAC. In-stead of creating new Technology Groups in EMFAC, the analysis used percentages 
of vehicles in Bins 4, 5, and 8 to simulate the Tier 2 percentages. This results in the same 
NMOG, but slightly higher fleet-weighted NOx, as shown in Table E-4. Thus, the EMF’AC 
analysis for Tier 2 has slightly less benefit than it should, which is a conservative assumption for 
this anlysis. 

Also, LDT3s and LDT4s mu.st be combined into a single EMFAC Medium Duty Vehicle 
(“MDV”) category. This analysis assumed 68% of MDVs are LDT3s, and 32% are LDT4s, 
which is consistent with MOBiLE6.2. For Tier 2 evaporative emissions, the 2009+ model year 
Technology group assignments are 100% Technology Group 15 for passenger cars, and 100% 
Technology Group 35 for LDTls, LDT2s, and MDVs. These technology groups correspond to 
the LEVII Near Zero evaporative standards for these vehicle classes. 
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Table E-3. 2009+ Mix Used in EMFAC2007 to Model Tier 2 


Bin 

EMFAC 
Tech Grp 

LDVm 

LDT2 

LDT3 

LDT4 

Total 

8 

36 


25.4% 

26.0% 

100.0% 

16.1% 

7 

N/A 

0,0% 

0.0% 

0.0% 

0.0% 

0.0% 

6 

N/A 

0.0% 

0.0% 

0.0% 

0.0% 

0.0% 

5 

28 

10.0% 

54.6% 

74.0% 

0.0% 

31.3% 

4 

33 

10.0% 

20.0% 

0,0% 

0.0% 

11.9% 

3 

32 

55.0% 

0,0% 

0.0% 

0.0% 

27.9% 

2 

30 

25.0% 

0.0% 

0.0% 

0.0% 

12.7% 

Total 


100% 

100% 

100% 

100.0% 

100% 

NOx Avg 


0.033 

0.097 

0.104 

0.200 

0.070 

NMOG Avg 


0.049 

0.095 

0.099 

0.125 

0.073 


N/A = not available 


For the California Program, the emissions analysis relies on estimates of the percentages of 
ZEVs, PZEVs, and AT-PZEVs that would be sold by manufacturers, based on the regulatory 
requirements and compliance plans described elsewhere in this report. Then, the percent of 
LEVlls and ULEVlIs are selected in order to meet ARB's NMOG requirements. These new 
technology fractions arc input into EMFAC2007, and the model is re-run for both the state and 
for the SCAB to produce emissions by model year and vehicle class. The technology fractions 
for the California program are shown in Table E-4. 


Table E-4. Technology Fractions Used for Modeling the California Program. 

Technology Groups for Modeling the California Program 


Tech Grp 

28 

29 

31 

37 

26 

32 

33 

NMOG 

0.075 

0.04 

0.0085 

0.0086 

0 

0,04 

0.04 

Model Yr 

LEV n 

ULEV 1) 

PZEV 

AT PZEV 

ZEV 

Bin3 

Bin 4 

PCs 

2009 

0.091 

0.050 

0.365 

0.103 

0.001 

0,290 

0.100 

2010 

0.000 

0.135 

0.408 

0.112 

0.001 

0,244 

0.100 

2011 

0.081 

0.050 

0.449 

0.121 

0,001 

0.198 

0,100 

2012 

0.171 

0.000 

0.487 

0.138 

0,004 

0.100 

0,100 

2013 

0.161 

0.000 

0.494 

0.140 

0.005 

0.100 

0.100 


68 



130 


Appendix E EMFAC2007 Pollutant Emissions Modeling 


2014 

0.148 

0.000 

0.501 

0.142 

0.009 

0.100 

0.100 

2015 

0.197 

0.000 

0.493 

0.193 

0.017 

0.000 

0.100 

2016 

0.186 

0.000 

0.500 

0.196 

0.018 

0,000 

0.100 

2017 

0.185 

0.000 

0.500 

0.196 

0,019 

0,000 

0.100 

2018 

0.212 

0.000 

0.481 

0.173 

0.034 

0.000 

0.100 

2019 

0.172 

0.000 

0.481 

0.173 

0.034 

0.040 

0.100 

2020 

0.172 

0.000 

0.481 

0.173 

0,034 

0.040 

0.100 

2021 

0.160 

0.000 

0.462 

0.165 

0.033 

0.080 

0.100 

2022 

0.160 

0.000 

0.462 

0.165 

0.033 

0.080 

0.100 

2023 

0.159 

0.000 

0.463 

0.165 

0.033 

0,080 

0.100 

LDTIs 

2009 

0.171 

0.000 

0.377 

0.062 

0.000 

0.290 

0.100 

2010 

0.165 

0.000 

0.422 

0.069 

0.000 

0.244 

0.100 

2011 

0.157 

0.000 

0.468 

0.077 

0,000 

0,198 

0.100 

2012 

0.153 

0.000 

0.511 

0.094 

0.000 

0,142 

0.100 

2013 

0.144 

0.000 

0.519 

0.095 

0,000 

0,142 

0.100 

2014 

0.177 

0.000 

0.527 

0.096 

0.000 

0.100 

0,100 

2015 

0.228 

0.000 

0.523 

0.149 

0.000 

0.000 

0,100 

2016 

0.219 

0.000 

0.530 

0.151 

0.000 

0,000 

0.100 

2017 

0.219 

0.000 

0.530 

0.151 

0.000 

0.000 

0.100 

2018 

0.249 

0.000 

0.521 

0.130 

0.000 

0.000 

0,100 

2019 

0.208 

0.000 

0.522 

0.130 

0.000 

0,040 

0.100 

2020 

0.208 

0.000 

0.522 

0.130 

0.000 

0,040 

0.100 

2021 

0.194 

0.000 

0.504 

0.122 

0.000 

0.080 

0.100 

2022 

0.194 

0.000 

0.504 

0.122 

0.000 

0.080 

0,100 

2023 

0.193 

0.000 

0.505 

0 122 

0.000 

0.080 

0.100 

LDT2S 

2009 

0.7100 

0.0000 

0.0710 

0.0190 

0.0000 

0.0000 

0,2000 

2010 

0.6960 

0.0000 

0.0820 

0.0220 

0.0000 

0.0000 

0.2000 

2011 

0.6840 

0.0000 

0.0920 

0.0240 

0.0000 

0,0000 

0,2000 

2012 

0.6690 

0.0000 

0.1020 

0.0290 

0,0000 

0.0000 

0.2000 

2013 

■ 0.6680 

0.0000 

0.1030 

0.0290 

0.0000 

0.0000 

0.2000 

2014 

0.6650 

0.0000 

0.1050 

0.0300 

0.0000 

0,0000 

0.2000 

2015 

0.6590 

0.0000 

0.1010 

0.0400 

0.0000 

0.0000 

0.2000 

2016 

0.6560 

0.0000 

0.1030 

0.0410 

0,0000 

0.0000 

0.2000 
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2017 

0,6560 

0.0000 

0.1030 

0.0410 

0.0000 

0,0000 

0.2000 

2018 

0.6630 

0,0000 

0.1000 

0.0370 

0,0000 

0.0000 

0.2000 

2019 

0.6630 

0.0000 

0.1000 

0.0370 

0.0000 

0.0000 

0,2000 

2020 

0.6630 

0,0000 

0.1000 

0.0370 

0.0000 

0,0000 

0,2000 

2021 

0.6690 

0.0000 

0,0960 

0.0350 

0.0000 

0.0000 

0.2000 

2022 

0.6690 

0.0000 

0.0960 

0,0350 

0.0000 

0.0000 

0.2000 

2023 

0.6690 

0.0000 

0.0960 

0.0350 

0.0000 

0,0000 

0.2000 

MDVs 

2009 

1.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

2010 

1,0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

2011 

1.0000 

0,0000 

0.0000 

0.0000 

0,0000 

0,0000 

0.0000 

2012 

1.0000 

0,0000 

0.0000 

0.0000 

0.0000 

0.0000 

0,0000 

2013 

1.0000 

0.0000 

0.0000 

0,0000 

0.0000 

0.0000 

0.0000 

2014 

1.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

2015 

1.0000 

0,0000 

0.0000 

0 0000 

0,0000 

0.0000 

0.0000 

2016 

1.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

2017 

1.0000 

0,0000 

0,0000 

0.0000 

0.0000 

0.0000 

0.0000 

2018 

1.0000 

0,0000 

0.0000 

0.0000 

0.0000 

0.0000 

0,0000 

2019 

1,0000 

0.0000 

0,0000 

0.0000 

0.0000 

0 0000 

0.0000 

2020 

1,0000 

0.0000 

0.0000 

0.0000 

0.0000 

0,0000 

0.0000 

2021 

1.0000 

0.0000 

0,0000 

0.0000 

0.0000 

0,0000 

0.0000 

2022 

1,0000 

0.0000 

0,0000 

0.0000 

0.0000 

0.0000 

0.0000 

2023 

1.0000 

0.0000 

0.0000 

0.0000 

0.0000 

0,0000 

0.0000 


E.3.1. Toxics Estimates 

Unlike MOBILE6, the EMFAC2007 model does not include estimates of the toxic species 
benzene, 1,3 butadiene, acrolein, formaldehyde, and acetaldehyde. To obtain toxics emissions 
from the EMFAC2007, the following process was used. First, the MOB1LE6-MSAT model was 
modified to output the air toxics fractions (Le., the ratio of the particular toxic emissions to VOC 
emissions) by vehicle class and model year. The model was run from 2003-2023, using the flat 
limits for California summer fuel parameters. While these limits are somewhat higher than the 
actual values for in-use gasoline, the in-use properties vary somewhat from year-to-year, and the 
use of the flat limits instead of in-use properties is not expected to have a significant effect on the 
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toxic ratios for this analysis. Next, the fractions were averaged by age and vehicle class. The 
final exhaust toxics fractions, which are multiplied by the exhaust VOC emissions from each 
class, are show'n in Table E-5. 

Table E-5 Exhaust Toxics Fractions Used to Estimate Toxics for EMFAC2007 (Obtained from MOBILE6- 
MSAT) 


Exhaust Air Toxics Fractions 



Benzene 

1.3 Butadiene 

Formaldehyde 

Acetaldehvde 

Acrolein 

Aae 

PC 

LOTI/2 

MOV 

PC 

LDT1/2 

MOV 

PC 

LDT1/2 

MOV 

PC 

LDT1/2 

MDV 

PC 

LDT1/2 

MDV 

1 

0.06414 

0.06424 

0.06424 

0.00494 

0.00486 

0.00486 

0.01396 

0.01414 

0.01414 

000817 

0.00793 

0.00793 

0.00060 

0.00060 

0.00060 


0.06414 

0,06424 

0.06424 

0.00494 

0,00486 

0.00486 

0.01396 

0.01414 

0.01414 

0.00817 

0.00793 

0.00793 

0,00060 

0.00060 

0.00060 

3 

0.06412 

0.06419 

0.06400 

0.00495 

0.00488 

0.00492 

0.01395 

0.01413 

0.01407 

0.00817 

0.00793 

0.00792 

0.00060 

0.00060 

0,00060 

4 

0.06392 

0.06392 

0.06372 

0.00499 

0,00493 

0,00498 

0.01389 

0.01404 

0.01398 

000815 

0.00792 

0.00791 

0.00060 

0.00060 

0 00060 


0,06372 

0.06367 

0.06344 

0.00503 

0.00499 

Q.00504 

0.01383 

0.01397 

0.01389 

000814 

0,00791 

0.00790 

0.00060 

0.00060 

0.00060 

6 

0,06354 

0.06340 

0.06315 

0,00506 

0.00505 

0.00510 

0.01378 

0.01388 

0.01381 

0,00813 

0,00790 

0.00788 

0-00060 

0.00060 

0.00060 

7 

0.06335 

0.06314 

0.06288 

0.00510 

0.00510 

0.00516 

0.01372 

0.01380 

0.01372 

0,00811 

0.00789 

0.00787 

0.00060 

0.00060 

0.00060 

8 

0.06316 

0.06289 

0.06263 

0.00514 

0.00516 

0.00521 

0.01366 

0.01373 

0-01364 

0.00810 

0.00788 

0.00786 

0.00060 

0.00060 

0.00060 

9 

0.06297 

0.06265 

0.06240 

0,00518 

0,00521 

0.00526 

0.01360 

0.01365 

0.01357 

0.00803 

0.00787 

0.00785 

0.00060 

0,00060 

0.00060 

10 

0.06276 

0.06244 

0.06219 

0.00522 

0.00525 

0.00531 

0.01355 

0.01359 

0.01351 

0,00807 

0.00786 

0,00784 

0.00060 

0.00060 

0.00060 

11 

0.06255 

0.06223 

0,06198 

0.00526 

0.00530 

0,00535 

0.01349 

0.01353 

0.01345 

0,00805 

0,00785 

0.00783 

0.00060 

0.00060 

0.00060 

12 

0 06232 

0.06201 

0.06176 

0 00530 

0.00533 

0.00539 

0.01343 

0.01348 

0.01340 

0.00804 

0.00784 

0.00783 

0.00060 

0.00060 

0.00060 

13 

0,06210 

0.06182 

0.06157 

0.00534 

0.00537 

0.00542 

0.01337 

0.01343 

0.01335 

0.00802 

0.00784 

0.00782 

0.00060 

0.00060 

0.00060 

14 

0,06187 

0.06160 

0,06135 

0.00538 

0.00540 

000545 

0.01331 

0.01339 

0.01331 

0.00601 

0.00783 

0.00781 

0.00060 

0.00060 

0.00060 

15 

0,06169 

0,06140 

0.06113 

0.00542 

0.00543 

0.00548 

0.01326 

0.01336 

0.01328 

0,00800 

0,00782 

0.00781 

0,00060 

0.00060 

0,00060 

16 

0.06151 

0.06120 

0,06093 

0 00546 

0.00546 

0.00552 

0.01321 

0.01333 

0.01324 

0.00798 

0,00782 

0.00781 

0.00060 

0 00060 

0,00060 

17 

0,06122 

0.06084 

0,06054 

0.00552 

0,00552 

0,00558 

0.01312 

0.01325 

0.01315 

0,00796 

0.00781 

0,00779 

0,00060 

0.00060 

0,00060 

18 

0,06093 

0.05999 

0.05966 

0.00558 

0.00553 

0,00560 

0.01304 

0.01327 

001316 

0,00794 

0,00784 

0.00783 

0.00060 

0,00060 

0,00060 

19 

0.06059 

0,05903 

0.05869 

0,00565 

0,00553 

0,00560 

0.01294 

0.01331 

0.01320 

0,00792 

0,00789 

0,00787 

0.00060 

0,00060 

0,00060 

20 

0.06022 

0.05798 

0,05761 

0 00572 

0,00552 

0.00560 

0,01283 

0.01338 

0.01326 

0,00789 

0-00795 

0.00792 

0,00060 

0,00060 

0,00060 

21 

0.05972 

0.05664 

0.05645 

0.00579 

0,00550 

0,00558 

0,01274 

0.01348 

0.01335 

0.00788 

0,00801 

0.00799 

0,00060 

0,00060 

0.00060 

22 

0.05915 

0.05560 

0.05520 

0.00586 

0,00547 

0.00555 

0.01265 

0.01360 

001347 

0,00786 

0.00809 

0.00806 

0.00060 

0,00060 

0.00060 

23 

0.05842 

0.05431 

0.05389 

0,00601 

0.00543 

0,00552 

0.01260 

0.01375 

0.01361 

0.00786 

0,00817 

0,00815 

0.00060 

0,00060 

0.00060 

24 

0.05714 

0.05300 

0.05257 

0,00597 

0.00542 

0.00546 

0.01275 

0.01395 

0.01376 

0.00794 

0,00826 

0,00823 

0,00060 

0,00060 

0.00060 

25 

0.05581 

0,05170 

0.05128 

0,00594 

0,00541 

0,00541 

001293 

0.01415 

0,01393 

0.00801 

0.00834 

0,00832 

0,00060 

0,00060 

0.00060 

26 

0.05581 

0,05170 

0.05128 

0,00594 

0.00541 

0.00541 

0.01293 

0.01415 

0.01393 

0.00801 

0,00834 

0,00832 

0,00060 

0,00060 

0.00060 

27 

0 05581 

0.05170 

0.05128 

0.00594 

0.00541 

0.00541 

0.01293 

0.01415 

0.01393 

0,00801 

0.00834 

0.00832 

0.00060 

0 00060 

0.00080 

28 

0.05581 

0.05170 

0.05128 

0.00594 

0,00541 

0,00541 

0.01293 

0.01415 

0.01393 

0.00801 

0.00834 

0,00832 

0.00060 

0.00060 

0.00060 

29 

0,05581 

0,05170 

0,05128 

0,00594 

0,00541 

0.00541 

001293 

0.01415 

0.01393 

0.00801 

0.00834 

0,00832 

0,00060 

0,00060 

0.00060 

30 

0,05581 

0,05170 

0.05128 

0,00594 

0.00541 

0.00541 

001293 

0 01415 

0.01393 

0,00801 

0 00834 

0,00832 

0.00060 

0,00060 

0,00060 

31 

0,05581 

0,05170 

0,05128 

0,00594 

0.00541 

0.00541 

001293 

0.01415 

0,01393 

0,00801 

0.00834 

0.00832 

0,00060 

0,00060 

0,00060 

32 

0.05581 

0,06170 

0,05128 

0,00594 

0,00541 

0 00541 

001293 

0.01415 

0.01393 

0 00801 

0,00834 

0,00832 

0.00060 

0,00060 

0.00060 

33 

0,05581 

0,05170 

0.05128 

0.00594 

0.00541 

0,00541 

0.01293 

0.01415 

0,01393 

0,00801 

0,00834 

0.00832 

0.00060 

0,00060 

0,00060 

34 

0 05581 

0.05170 

0,05128 

0,00594 

0.00541 

0.00541 

0.01293 

0.01415 

0.01393 

0 00801 

0.00834 

0.00832 

0.00060 

0 00060 

0,00060 

35 

0,05581 

0,05170 

0.05128 

0,00594 

0,00541 

0,00541 

0.01293 

0.01415 

0.01393 

0,00801 

0.00834 

0.00832 

0.00060 

0.00060 

0.00060 

36 

0,05581 

0,05170 

0.05128 

0.00594 

0.00541 

0.00541 

001293 

0.01415 

0.01393 

0,00801 

0.00834 

0,00832 

0.00060 

0.00060 

0,00060 

37 

0,05581 

0.05170 

0,05128 

0.00594 

0 00541 

0.0054 1 

0 01293 

001415 

0.01393 

0,00801 

0,00834 

0.00832 

0.00060 

0.00060 

0.00060 

38 

0,05581 

0.05170 

0.05128 

0.00594 

0.00541 

0.00541 

0.01293 

0.01415 

0.01393 

0,00801 

0,00834 

0.00832 

0,00060 

0.00060 

0 00060 

36 

0.05681 

0.05170 

0.05128 

0.00594 

0.00541 

0.00541 

0.01293 

0.01416 

0.01393 

0.00801 

0.00834 

0.00832 

0.00060 

0,00060 

0.00060 

40 

0.06581 

0.05170 

0.05128 

0.00594 

0.00541 

0.00541 

001293 

0.01415 

0.01393 

0.00801 

0.00834 

0.00832 

0.00060 

0.00060 

0,00060 

41 

0.05581 

0.06170 

0,06128 

0.00694 

0.00541 

0.00541 

0 01293 

0.01415 

0.01393 

0.00801 

0.00834 

0.00832 

0.00060 

0,00060 

0.00060 

42 

0,05581 

0.05170 

0.05128 

0.00594 

0.00541 

0.00541 

0.01293 

0.01415 

0.01393 

0,00801 

0.00834 

0.00832 

0.00060 

0.00060 

0.00060 

43 

0.05581 

0,05170 

0,05128 

0,00594 

0.00541 

0,00541 

0.01293 

0,01415 

0,01393 

0,00801 

000834 

0.00832 

0,00060 

0.00060 

0.00060 

44 

0.05581 

0.05170 

0.05128 

0.00594 

0.00541 

0.(X5541 

0.01293 

001415 

0.01393 

0,00801 

0.00834 

0.00832 

0.00060 

0 00060 

0.00060 

45 

0.05581 

0.05170 

0.06128 

0.00594 

0.00541 

0,00541 

0.01293 

001415 

0.01393 

0.00801 

0.00834 

0,00832 

0.00060 

0,00060 

0.00060 


For evaporative toxics (benzene), the following MOBILE6 fractions were used for all ages and 
vehicle classes; 


Hot Soak Emission Fraction: 0,00675 
Diurnal Emission Fraction: 0,00610 
Running Loss Emission Fraction: 0.00675 
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Resting Loss Emission Fraction: 0.00610 

E.4. Impacts of the California Program 

There are two primary eflfects from implementing the California program that impact criteria 
pollutant emissions: fleet-turnover effects and rebound effects. These are discussed below. 

E.4.1. Fleet-Turnover Effects 

As noted elsewhere in this report, the new vehicle price increases as a result of the ZEV and 
GHG Standards will have a significant impact on fleet turnover, causing reduced new vehicle 
sales and the retention of older, higher-emitting vehicles. This can have a substantial impact on 
the criteria pollutant emissions inventory, as older vehicles in the fleet can have emission rates 
that are a hundred times higher than those of new vehicles (see Figure E-1). Obviously, any 
increase in travel from these vehicles has a negative impact on the emissions inventory and air 
quality. 

An example of the change in the distribution of vehicles in the fleet as a result of the California 
Program is shown in Figure E-2. This figure illustrates the change in the statewide vehicle 
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Figure E-2. Example of the Change In Statewide 2020 Vehicle Population Estimates as a Result of the 
Combined California Program 
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population in 2020, where a positive number reflects more vehicles than in the baseline case and 
a negative number reflects fewer vehicles than in the baseline case. As ob.served in the figure, 
the population of pre-2011 model year vehicles is increased and the population of 2011 and 
newer model year vehicles has decreased relative to the base case. This change in vehicle 
population, which results in an older vehicle fleet, also results in increased VOC, CO, NOx, 
PIVI 2 5 , and toxics emissions compared to the baseline fleet. 

E.4.2. Rebound Effects 

Also as noted elsewhere in this report, a secondary outcome of the improved fiiel economy 
required by both the ZEV and OHO Standards is additional VMT being accumulated by those 
vehicles subject to the regulations, due to their increased fuel economy (i.e,, the “rebound 
effeef'). In general, as the cost of travel decreases, total VMT increases. An example of this 
effect is illustrated in Figure E-3, which shows that VMT accrual is estimated to increase from 
the 2009 model year (the first year of the regulation) to the 2016 model year (when the 
regulation is fully phased in). 


Estimates of the 2020 Per-Vehicle Increase in VMT from the Rebound Effect 


3.0% 



Model Year 

LDT2 

Figure E-3. Estimates of the Per-Vehicle Increase in VMT from the Rebound Effect. 
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E.4.3. Emissions Impacts of Fleet-Turnover and Rebound Effects 

The emissions impacts of the fleet-turnover and rebound effects were calculated by modifying 
the baseline vehicle population estimates and the baseline per-vehicle VMT estimates in the 
spreadsheet model developed for this effort. Fleet turnover impacts all model year vehicles, 
while the rebound effect is only applied to vehicles subject to the regulation (i.e., 2009 and 
newer model years). 

The revised population files for each of the scenarios outlined above were input into the 
EMFAC2007 Fleet Emissions Model developed for this study. For each scenario, the total VMT 
(absent rebound effects) was held constant. This was accomplished by making slight 
modifications to the baseline daily VMT per vehicle for all vehicles. This was necessary because 
the total vehicle population (and the age distribution) changed under each scenario; thus, if the 
baseline VMT per vehicle was applied to each model year, the total VMT under the control cases 
would not be equal to the total VMT under the baseline case. Once this initial VMT adjustment 
was made, the VMT from 2009 and newer vehicles was increased to account for the rebound 
effect. This second adjustment results in higher total VMT for each vehicle class. 

E.5. Results 

Here we present results of the EMFAC 2007 emissions modeling, both for the entire state of 
California and specifically for the South Coast Air Basin.^' 

E.5.1. Statewide Results 

The following are statewide plots of the difference in emissions under the California Program 
relative to emissions under the Federal Program, for the summer season, in tons per day, for all 
vehicles under 8500 lbs GVW. Thus, positive values indicate that the inventories under the 
California Program are higher than under the Federal Program, while negative values indicate 
that the inventories under the California Program are lower than under the Federal Program. Put 
another way, a value of zero in any of the following charts indicates that emissions are identical 
under the two programs, a positive value indicates emissions are higher under the California 
Program than under the Federal Program, and a negative value indicates that emissions are lower 
under the California Program than under the Federal Program, The following charts are shown: 
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• VOC+NOx (Figure E-4); 

■ NOx (Figure E-5); 

• VOC (Figure E-6); 

■ CO (Figure E-7); 

■ Exhaust PM2.5 (Figure F-8); 

• 5 Toxics Summed (Figure E-9); and, 

■ SOx (Figure E- 10). 

The VOC+ NOx, VOC, NOx, CO, and PM2.5 charts have been adjusted for fuel cycle effects 
consistent with the discussion in Appendix G. The toxics and SOx charts have not been adju.sted 
for fuel cycle effects. 


Statewide VOC + NO, (EMFAC) 



Calendar Year 

Difference in Emissions Under California Program 


Figure E-4. Difference in Statewide emissions of VOC + NO, under combined California Program (relative 
to emissions under Federal Program). 


All results shown in this section, except results for SO, and 5 Toxics Summed, include fuel cycle effects, 
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Statewide NO. (EMFAC) 
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Difference in Emissions Under California Program 


Figure E-5. DifTerence in statewide emissions of NO» under combined California Program (relative to 
emissions under Federal Program). 


Statewide VOC (EMFAC) 


10 1 
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Difference in Emissions Under California Program 


Figure E-6. Difference in statewide emissions of VOC under combined California Program (relative to 
emissions under Federal Program). 
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Statewide CO (EMFAC) 



Calendar Year 

Difference in Emissions Under California Program 


Figure E-7. Difference in Statewide emissions of CO under combined California Program (relative to 
emissions under Federal Program). 


Exhaust PM2.S (EMFAC) 
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Difference in Emissions Under California Program 


Figure E*8. Difference in Statewide emissions of exhaust PM 2 .S under combined California Program 
(relative to emissions under Federal Program). 
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statewide Sum of Five Toxic Emissions (EMFAC) 



Figure E>9. Difference in Statewide sum of emissions of five toxic species under combined California 
Program (relative to emissions under Federal Program). 


Statewide SO, (EMFAC) 



Figure E-IO. Difference in Statewide emissions of SO, under combined California Program (relative to 
emissions under Federal Program). 
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E.5.2. South Coast Air Basin Results 

The following pages show plots of the difference in emissions of the California Program over the 
Federal Program, for the summer season, in tons per day, for all vehicles under 8500 lbs Gross 
Vehicle Weight Rating, in the South Coast Air Basin, Positive values indicate that the 
inventories under the California Program are higher than under the Federal Program. Negative 
values indicate that the inventories under the California Program are less than the Federal 
Program. The following charts are shown: 

■ VOC+NOx (Figure E- 11); 

• VOC (Figure E-12); 


• NOx (Figure E-13); 


■ CO (Figure E- 14); 

• Exhaust PM 2 .S (Figure E- 15); 

• SOx (Figure E-16); and, 

■ 5 Toxics Summed (Figure E- 17), 

The VOC+ NOx, VOC, NOx, CO, and PM2.5 charts have been adjusted for fuel cycle effects 
consistent with the discussion in Appendix G. The toxics and SOx charts have not been adjusted 
for Riel cycle effects. 
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South Coast VOC + NO, (EMFAC) 
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-9- Difference in Emissions Under California Program 


Figure E-l 1. Difference in South Coast emissions of VOC+NO, under combined California Program 
(relative to emissions under Federal Program). 


South Coast NOx (EMFAC) 
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■■M" Difference in Emissions Under California Program 


Figure E-12. Difference in South Coast emissions of NO* under combined California Program (relative to 
emissions under Federal Program). 
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South Coast VOC (EMFAC) 
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Figure E-13. Difference in South Coast emissions of VOC under combined California Program (relative to 
emissions under Federal Program). 


South Coast CO (EMFAC) 
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Difference in Emissions Under California Program 


Figure E-14. Difference in South Coast emissions of CO under combined California Program (relative to 
emissions under Federal Program). 
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South Coast Exhaust PMs.s (EMFAC) 
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Figure E-I5. Difference in South Coast exhaust emissions orPM 2 . 
(relative to emissions under Federal Program). 


under combined California Program 


South Coast Sum of Five Toxic Species (EMFAC) 



-SI-' Difference in Emissions Under California Program 

Figure E-16. Difference in South Coast sum of emissions of five toxic species under combined California 
Program (relative to emissions under Federal Program). 
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South Coast SOx (EMFAC) 



Figure E-17. DifTerence in South Coast emissions of SO, under combined California Program (relative to 
emissions under Federal Program. 
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Appendix F. IVIOBILE6.2 Pollutant Emissions Modeling 

The impacts of the California Program on California statewide and South Coast Air Basin 
(“SCAB”) light-duty vehicle emissions were evaluated using U.S. EPA’s MOBlLE6,2 model. 
Summer season inventory impacts were evaluated for calendar years 2006 to 2023 as, by that 
time, both the ZEV Standards and the GHG Standards programs will be folly phased-in and 2023 
is the attainment deadline for the South Coast Air Basin with the ozone NAAQS. Emission 
inventories of ozone precursors (VOC and NOx) were prepared as well as those of other criteria 
pollutants (CO, SOx and PM 2 5) and five key air toxics (benzene, 1,3-butadiene, formaldehyde, 
acetaldehyde, and acrolein). 

Emissions impacts were estimated by evaluating and comparing the following two regulatory 
scenarios: 

1 . Federal Tier 2 Program (baseline); and 

2. California Program (including exhaust and evaporative emission standards, ZEV 
Standards, and GHG Standards). 

The analysis and reported results of this document only include light-duty vehicles at or below 
8,500 lbs. GVRW. These include the federal vehicle classes of pas.senger car (PC), light-duty 
truck 1 (LDTl), light-duty truck 2 (LDT2), light-duty truck 3 (LDT3) and light-duty truck 4 
(LDT4), In this document we also define the term “medium duty vehicle” (MDV) as the sum of 
LDT3 and LDT4,” 

The method and results of the MOBILE6.2 analysis are described in the following sections. 

F.1. Method 

The MOB1LE6.2 modeling approach for the two regulatory scenarios was intended to emulate 
the parallel analysis completed with the EMFAC2007 model - described in Appendix E. 
However, unlike EMFAC2007, MOBILE6,2 is not a “self-contained” model, i.e., it does not 
contain vehicle population and VMT estimates that are needed to generate an emissions 
inventory in the units of tons per day. Instead, MOBILE6.2 provides gram-per-mile (g/mi) 

Version MOBTLE6.2.03 dated 24 September 2003. 

This MDV definition is consistent with vehicle categorization of the EMFAC2007 model. 
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emissions estimates that are then combined with VMT estimates outside of the model. Thereby, 
the combination of MOBILE6.2 emission rates with VMT data (i.e., the calculation of emission 
inventories) was handled within a spreadsheet post-processor for this analysis. 

Overall, the application of two models (EMFAC2007 and MOB1LE6.2) was implemented to 
determine if both models predict consistent results in quantifying the relative emissions impact 
of the California Program relative to the Federal Program.^'* In both models' analyses, the 
vehicle population and VMT a.ssumptions were kept uniform, and therefore any resulting 
inventory differences would be due to differences in predicted emission rates from each model. 
The baseline VMT and vehicle populations used in the MOB1LE6.2 analysis were those of the 
EMFAC2007 model, where “baseline” signifies the conditions in the absence of the fleet 
turnover and rebound effects resulting from the California Program — that is, conditions under 
the Federal Program. The extraction of these baseline data from EMFAC2007 are documented 
in Appendix E. 

Notably, MOB1LE6.2 is not structured to model any one specific geographic area, but rather has 
been structured to allow users to input numerous parameters to tailor the model to any 
geographic area of interest. Thus, in applying the MOB1LE6.2 model for this analysis, it was 
necessary to develop the detailed modeling inputs specific to the South Coast Air Basin 
(“SCAB”) and to California as a whole. The development of these MOBILE6.2 inputs is 
described next and is followed by the description of the approaches for modeling the fleet 
turnover and rebound effects with MOB1LE6.2. 

F.2. MOBILE6.2 Inputs 

For consistency, the MOBILE6,2 input data were generally developed from the input data used 
in the EMFAC2007 model. The details of the MOBILE6.2 modeling input development are as 
described in the following sub-sections (identical values for each input parameter were used for 
both the California Program and the Federal Program except w'here specifically noted). 


The MOBILE and EMFAC models have developed and evolved separately over several years, and the current 
versions of these models contain numerous structural, methodological and data differences. Therefore, the two 
models can produce distinct emission rate predictions under the same set of modeling conditions. 
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F.2.1. Vehicle Regulatory Standards 

Assumed vehicle regulatory standards were modified accordingly to match the requirements of 
the California and Federal Programs. As noted earlier, the starting point for this analysis was the 
2009 model year, and therefore for 2008-and-earlier model year vehicles, both scenarios relied 
on identical regulatory assumptions. The following describes the MOB1LE6.2 regulatory 
assumptions used. 

1 . 2009-and-laler model year vehicles (California program) - The proportion of ZEV Mandate 
vehicles (i.e., PZEV, AT-PZEV and ZEV) by model year was based on the results of the 
New Vehicle Market Model. The remaining non-ZEV vehicles were assumed to follow the 
regulatory assumptions of the EMFAC2007 model. Adjustments were made to the 
proportions of the remaining vehicles to ensure compliance with fleet average NMOG 
standards in California. The resulting exhaust and evaporative compliance schedules by 
model year were incorporated into the MOBILE6.2 inputs files. These schedules arc those 
also used in the EMFAC2007 analysis and are shown in Appendix E. 

2. 2009-and-later model year vehicles (federal program) - The MOBILE6.2 defaults for the 
federal Tier II program were used. 

3. 2003 through 2008 model year vehicles - The modeling of California standards with 
MOB1LE6.2 was completed following EPA guidelines for those states opting into the 
California LEV 11 program (EPA 2002). California exhaust and evaporative standards were 
based on the MOBILE6.2 modeling inputs that accompany these guidelines. These 
regulatory assumptions and guidance are consistent with the regulatory assumptions in 
EMFAC2007. 

4. 1994 through 2002 model year vehicles - The modeling of California standards was 
completed by extracting out the a.ssumcd model year exhaust standards and technology 
groups from EMFAC2007 and placing these into the corresponding MOBILE6.2 input file 
for adjusting 1994-and- later model year vehicle exhaust standards. This input file allows for 
adjusting model year populations to assumed proportions meeting Tier 0, Tier 1, TLEV, 
LEV, ULEV and ZEV standards. 
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Prior to the 1994 model year, MOBILE6.2 does not allow for modifying vehicle regulatory 
standards through the model’s input files, and no adjustments were made for these model years 
to account for differences between the California standards and the corresponding assumptions 
of the MOB1LE6.2 model. 

F.2.2. Ambient Conditions 

Ambient conditions, consisting of hourly temperature and humidity values assumed by the model 
for summer season modeling, were extracted from EMFAC2007. The hourly data were 
incorporated into the MOB1LE6.2 input files. Separate values were obtained for South Coast 
and statewide modeling. For the statewide values, EMFAC2007 uses a VMT-weighted average 
to generate the California-wide assumptions. 

F.2.3. Fuel Parameters 

California gasoline parameters were taken from the summer 2005 gasoline survey published by 
the Alliance of Automobile Manufacturers. Survey results by grade were weighted into a single 
composite based on California gasoline sales by grade published in the Petroleum Marketing 
Annual 2005 (EIA 2006). MOB1LE6.2 inputs for sulfur content, RVP, aromatic content, 
benzene content, olefin content, oxygenate content, E200 and E300 were obtained in this 
manner. 

The Los Angeles survey data was used to define MOBILE6.2 fuel properties for the South Coast 
Air Basin. The California statewide properties were estimated by combining the Los Angles and 
San Francisco survey data in proportion to VMT.'’^ The resulting MOBILE6.2 gasoline 
properties for the two modeling areas were nearly identical (e.g., RVP of 7.0 psi, sulfur content 
less than 9 ppm, benzene content of about 0.5%, and 100 percent ethanol-blend market share at 
5.7 volume percent ethanol). 

F.2.4. Vehicle Operation Characteristics 

Several vehicle operating characteristics were extracted from EMFAC2007 output files from 
specifically designed model runs to define corresponding MOBILE6.2 input parameters. 


The Los Angeies survey was used to represent those CalifcHTiia areas covered by federal reformulated gasoline 
regulations (representing 89 percent of the state VMT) and San Francisco was used to represent the areas not 
covered by this federal requirement (1 1 percent of state VMT). 
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EMFAC2007 results were compiled for both statewide and South Coast operation for calendar 
year 2006 - including results detailed by speed, hour-of-day and vehicle age - as needed to 
process into specific MOBILE6.2 parameters under summer weekday conditions. The following 
MOB1LE6.2 input parameters were defined in this manner:^*’ 

1. Speed Distributions ~ the normalized proportion of VMT by 5-mph speed bin for each hour 
of day, 

2. Starts per Day - the average number of engine starts per vehicle per day as a function of 
vehicle class and vehicle age, 

3. Hourly VMT Distributions - the normalized proportion of VMT by hour of day, and 

4. Hourly Trip Distributions - the normalized proportion of trips by hour of day. 

F.2.5. Mileage Accumulation Rates and Registration Distributions 

MOB1LE6.2 mileage accumulation rates and registration distributions were also based on data 
extracted from EMFAC2007. Mileage accumulation rates are average annual miles driven by 
vehicle class by vehicle age; registration distributions are the normalized age distributions of 
vehicle populations by vehicle class. For these two parameters, the values modeled varied by 
regulatory scenarios. 

For the Federal Program the baseline EMFAC2007 data were used. For the California Program, 
the rebound and fleet turnover effects were factored into the registration distribution and mileage 
accumulation rates of the scenario. The method for making these adjustments is described 
below. Notably, for these two parameters, the values incorporated into MOB!LE6,2 were 
specific to each calendar year (2006 through 2023). 

F.2.6. I/M Program Parameters 

The MOBILF,6.2 I/M program modeling parameters were taken from those used by the U.S. 
EPA for the 2002 National Emission Inventory (NEI) effort (EPA 2005). The 2002 NEI based 


“ EMFAC2007 data for calendar year 2006 were used to define the parameters listed. These were then used for 
modeling all calendar years in the MOBILE6.2 analysis (2006 through 2023); of these parameters only the speed 
distribution of EMFAC2007 can vary by calendar year for some areas of California. 
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inputs were reviewed for consistency with the EMFAC2007 modeling assumptions. The 
program includes an anti-tampering inspection, ASM tailpipe testing and OBD testing 
requirements, 

F.2.7. Particulate Matter Emission Rates 

MOBILE6,2 default PM emission rates have been carried over from successive versions of EPA 
models for some time and have not been updated significantly in 20 years (mid- 1 980’s test data), 
EPA recognized the need to potentially update the PM emission rate assumptions in M0B1LE6,2 
and made PM the only criteria pollutant for which alternate emission rate assumptions can be 
handled through the model input. However, EPA has not provided to date any updates to the 
PM emission rates of MOBILE6.2, 

Sierra Research developed updated light-duty vehicle PM emission rates for the Western 
Regional Air Partnership, These were based on more recently collected test data - much of 
which was California-based (Sierra 2001), These PM emission rate updates were used in this 
analysis as well and were incorporated into the MOBILE6,2 PM emission rate inputs files. 
Notably, the PM emission rates included a deterioration rate based on the assumption that 9 
percent of the fleet would be high emitters at the 10 year-old mark (equal to about 150,000 
accumulated miles based on the mileage accumulation rates of EMFAC2007), 

F.3. Fleet Turnover Effects 

The fleet turnover effect impacts only the California program scenario resulting in changes to the 
fleet composition as determined by the New Vehicle Market Model and the Scrappage Model. 
The vehicle population changes due to the fewer new sales and a greater retention of older 
vehicles (relative to the Federal Program). Overall, there is typically a net loss in the total 
number of vehicles of one to two percent or less. These impacts were incorporated into the 
MOB1LE6.2 analysis as follows. 

1 . Registration Distributions - The registration distributions of the California program scenario 
were recaiculated based on the scenario fleet composition data factoring in the fleet turnover 
effect. 

2. TMT” Overall, the fleet turnover effect results in the conservation of VMT in that total VMT 
demand would be unaffected remains unchanged from the baseline (federal program 
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scenario). However, the proportions of VMT by vehicle class and vehicle age are adjusted to 
account for the changes in fleet composition. These changes were incorporated into the 
spreadsheet post-processor used to calculate emission inventories in the MOBILE6.2 
analysis. All vehicles were assumed to make up any VMT shortfall (due to a net reduction in 
overall fleet population) by driving a bit more per vehicle - but the relative proportions 
between mileage accumulation rates were retained so that newer vehicles are driven more 
than older vehicles in making up any additional VMT per vehicle. 

F.4. Rebound Effects 

The rebound effect is relevant only for the California Program — resulting in increased VMT for 
those vehicles with increased fuel economy over the baseline (because these vehicles are less 
expensive to operate). The rebound effect was incorporated into the MOBILE6.2 analysis as 
follows. 

1 . VMT - The VMT driven by 2009-and-later model year vehicles under the California Program 
were modified to include the estimated rebound VMT. This change was made to the 
spreadsheet post-processor model. 

2. Mileage Accumulation Rates - For 2009-and-later model year vehicles only, the MOBILE6.2 
mileage accumulation rates were modified for consistency of the rebound VMT resulting is 
slightly greater mileage accumulation rates for this model year group in the California 
program scenario. 

F.5. Results 

The MOBILE6.2 analysis inventory results are discussed in the following sub-sections. South 
Coast Air Basin results are presented first, followed by the California statewide results. The 
inventory results are presented as the difference between the California Program and the Federal 
Program, where a positive difference signifies an increase in emissions under the California 
program. Results shown are summer season tons per day for light-duty vehicles (<8500 lbs 
GVWR). 
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F.5.1. South Coast Air Basin 

The following inventory difference plots are presented for the South Coast Air Basin including 
the rebound and fleet turnover effects: 

Figure F-1: ozone precursor emissions (VOC & NOx), 

Figure F-2: CO emissions, 

Figure F-3: PM 2 5 emissions, 

Figure F-4: SOx emissions, and 

Figure F-5: toxics emissions (sum of 5 species). 

These results show" that the California program results in higher emissions for all pollutants 
except SOx. SOx emissions are lower due to reduced fuel consumption under the California 
Program. 

The results shown in Figures F-1 through F-5 do not factor in the fuel cycle emissions, which are 
generally low'er under the California Program. The following figures include the fuel cycle 
effects (as estimated in Appendix G for ozone precursors, CO and PM). 

Figure F- 6 : ozone precursor emissions (VOC & NOx), 

Figure F-7: CO emissions, and 
Figure F- 8 : PM2.3 emissions. 


When the fuel cycle effects are included, the inventory results for the California program 
scenario are still greater than those of the federal program. 

F.5.2. California 

A corresponding set of inventory difference plots are also presented for the California statewide 
results including the rebound and fleet turnover effects: 

Figure F-9: ozone precursor emissions (VOC & NOx), 

Figure F-10: CO emissions. 

Figure F-1 1: PM 2.5 emissions, 

Figure F-12: SOx emissions, and 

Figure F-13: toxics emissions (sum of 5 species). 

These results show similar results to those of the South Coast Air Basin. The California program 
scenario emissions are generally greater than those of the federal scenario. The exceptions to 
this are SOx emissions and toxics (calendar year 2023 only). 
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The following figures incorporate the fuel cycle effects (as estimated in Appendix G for ozone 
precursors, CO and PM) into the California statewide results. 

Figure F-14: ozone precursor emissions (VOC & NOx), 

Figure F-15: CO emissions, and 
Figure F-16; PM 2 5 emissions. 


When the fiiel cycle effects are included, the inventory results for the California program 
scenario are still greater than those of the federal program. 
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Figure F-1. Difference in South Coast emissions of VOC+NOx under combined California Program 
(relative to emissions under Federal Program), not accounting for fuel cycle effects 
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South Coast CO (MOBILE, Excludes Fuel Cycle Effects) 
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Figure F-2. Difference in South Coast emissions of CO under combined California Program (relative to 
emissions under Federal Program), not accounting for fuel cycle effects. 
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Figure F-3, Difference in South Coast emissions of PM2.5 under combined California Program (relative to 
emissions under Federal Program), not accounting for fuel cycle cITects. 
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South Coast SO, (MOBILE, Excludes Fuel Cycle Effects) 



Figure F-4. Difference in South Coast emissions of SO* under combined California Program (relative to 
emissions under Federal Program), not accounting for fuel cycle effects. 
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Figure F-5. Difference in South Coast emissions of 5 air toxics under combined California Program 
(relative to emissions under Federal Program), not accounting for fuel cycle effects. 
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South Coast VOC + NO* (MOBILE, Includes Fuel Cycle Effects) 


14 

12 


10 i 


6 - 
4- 


21 


0 — » 



Calendar Year 

He Change in Emissions Under California Program 


Figure F-6. Difference in South Coast emissions of VOC+NOx under combined California Program 
(relative to emissions under Federal Program), accounting for fuel cycle effects. 
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Figure F-7. Difference in South Coast emissions of CO under combined California Program (relative to 
emissions under Federal Program), accounting for fuel cycle effects. 
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South Coast Exhaust PM2.5 (MOBILE, Includes Fuel Cycle 
Effects) 



Figure F-8. Difference in South Coast emissions of PIVI 2.5 under combined California Program (relative to 
emissions under Federal Program), accounting for fuel cycle effects. 
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Figure F-9. Difference in California emissions of VOC-i-NOx under combined California Program (relative 
to emissions under Federal Program), not accounting for fuel cycle effects. 
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Statewide CO (MOBILE, Excludes Fuel Cycle Effects) 
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Figure F-10. Difference in California emissions of CO under combined California Program (relative to 
emissions under Federal Program), not accounting for fuel cycle effects. 
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Figure F-1 1. Difference in California emissions of PM2.5 under combined California Program (relative to 
emissions under Federal Program), not accounting for fuel cycle effects. 
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Statewide SO^ (MOBILE, Excludes Fuel Cycle Effects) 



Figure F-12. Difference in California emissions of SO, under combined California Program (relative to 
emissions under Federal Program), not accounting for fuel cycle effects. 


Statewide Sum of Five Toxic Species (MOBILE, Excludes Fuel 
Cycle Effects) 



Figure F-13. Difference in California emissions of 5 air toxics under combined California Program (relative 
to emissions under Federal Program), not accounting for fuel cycle effects. 
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statewide VOC * NO^ (MOBILE, Includes Fuel Cycle Effects) 



Figure F-!4. Difference in California emissions of VOC+NOx under combined California Program 
(relative to emissions under Federal Program), accounting for fuel cycle effects. 
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Figure F-15. Difference in California emissions of CO under combined California Program (relative to 
emissions under Federal Program), accounting for fuel cycle effects. 
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Figure F-16. Difference in California emissions of VOC+NOx under combined California Program 
(relative to emissions under Federal Program), accounting for fuel cycle effects. 
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Appendix G. Emissions Impacts Associated with Reduced Gasoline 
Consumption 

The term “fuel cycle emissions” (sometimes called “upstream emissions”) is related to a concept 
whereby the criteria emissions associated with the use of different types of vehicular fuels (e.g., 
gasoline) are assessed starting at the point that production of the fuel begins-in this case, a 
petroleum well-and continuing through the delivery of the fuel to a vehicle. The following are 
potential sources of fuel cycle emissions associated with the use of gasoline: 

1. Extraction of petroleum; 

2. Transport of petroleum to a refinery; 

3. Production of gasoline at a refinery; 

4. Transport and storage of gasoline; and 

5. Gasoline marketing. 

In analyzing fuel cycle emissions differences between the two regulatory scenarios of interest, 
the key factor is the effect of the California regulation on the fuel economy of new vehicles. 
Reduced fuel consumption translates into reduced fuel cycle emissions. The following sections 
examine the upstream criteria emissions associated with gasoline consumption of the federal and 
California regulatory scenarios.^’ 

G.1. Method 

The primary regulatory driver affecting gasoline consumption is the GHG Standard. The method 
used in this study generally follows that of CARB in its Initial Statement of Reasons (ISOR) 
(CARS 2004) with significant changes to the fuel cycle emission factors to correct for errors 
made by CARB. 

We have already completed an e.xtensive review of the fuel cycle methods employed by CARB 
in the regulatory process for the GHG Standards, which is not repeated here (Sierra 2005). In 
brief, CARB staff estimates of fuel cycle emissions changed multiple times as updates were 
published to correct for staff errors (CARB 2004a), with the staffs final assessment being that 

” Note that we do not account for fuel cycle emissions associated with the production and delivery of hydrogen. 
Thus, our estimates overstate the emissions reductiems of the California program due to fuel cycle effects. 
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published on October 19, 2004 in CARB’s first 15-Day Notice for the California GHG 
regulations (CARB 2004b). Specifically, final estimates were contained in Attachment II to the 
15-Day Notice entitled “Additional Supporting Documents and Information.” We found that 
significant flaws continued to exist in the 15-Day Notice version of the staffs emission factor 
estimates - most significant were the assumed fleet characteristics of fuel delivery trucks and 
assumed transit distances traveled. These assumptions conflicted with both other CARB 
regulatory estimates as well as those used by the South Coast Air Quality Management District 
(“SCAQMD”) and resulted in a significant overestimate of fiiel cycle emissions (up to a factor of 

4). 

We have estimated revised gasoline fuel cycle emission factors correcting for the errors made in 
CARB’s assessments of the GHG Standards. These factors, specific to California gasoline 
production and delivery, are presented in Table G-1 and represent the criteria emissions in grams 
of pollutant per gallon of fuel delivered. Emission factors are reported as a range reflecting the 
valid range of underlying assumptions. 

Table G-1. California Fuel Cycle Emission Factors (grams/gallon) 


Pollutant 

Low-End 

Estimate 

High-End 

Estimate 

NOx 

0.010 

0.035 

CO 

0.006 

0.009 

NMOG 

0.190 

0.213 

PM 

0.0003 

0.0008 


Fuel cycle emissions were estimated from the combination of emission factors and estimated 
gasoline consumption under two scenarios (the Federal Program and the California Program). 
Fuel consumption was estimated in two ways; first, following the methods of the EMFAC2007 
model, and second, following the methods of MOBILE6.2. Fuel consumption was calculated as 
part of each model’s emission inventory assessment of the two regulatory scenarios (as described 
in Appendix E and Appendix F, respectively). For the California Program, the fuel economy of 
2009-and- later model year vehicles increases over that under the Federal Program. The percent 
change in model year fuel economy is shown in Table G-2 and includes the impacts of both the 
ZEV Standards and the GHG Standards. These fuel economy changes were incorporated into 
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the emission inventory analysis of each model, fiiel economy was converted to fuel consumption 
using VMT data, and the resulting fuel consumption estimates included both the rebound and 
fleet turnover effects of the California program. 


Tabic G-2. Percent Increase in Model Year Fuel Economy California Program Over the Federal Program 


Model 

Year 

PC 

LDT1 

LDT2 

MOV 


4.21% 

0.88% 

0.45% 

0.42% 

2010 

7.25% 

2.53% 

2.32% 

2.30% 

2011 

8.83% 

3.44% 

2.99% 

2.96% 

2012 

10.43% 

4.36% 

3.66% 

3.63% 

2013 

17.40% 

7.54% 

7.56% 

7.53% 

2014 

24.70% 

10.77% 

11.56% 

11.54% 

2015 

32.62% 

14.29% 

15.70% 

15.65% 

2016 

40,61% 

17.62% 

19.90% 

19.86% 

2017 

40,59% 

17,61% 

19.90% 

19.86% 

2018 

40.54% 

17.63% 

19.90% 

19.86% 

2019 

40,53% 

17.62% 

19.90% 

19.86% 

2020 

40,51% 

17.60% 

19.90% 

19.86% 

2021 

40,52% 

17.64% 

19.90% 

19.88% 

2022 

40.50% 

17.63% 

19.90% 

19.86% 

2023 

40.49% 

17.61% 

19.90% 

19.86% 


G.2. Results 

The estimated summer season daily fuel consumption is presented in Table G-3 and Table G-4 
for California statewide and the South Coast Air Basin, respectively. For the statewide total, the 
California program is estimated to result in a reduction of about 6 to 7 million gallons by 2023. 
In general, the fuel consumption estimates for EMFAC2007 are greater than those of 
MOB1LE6.2 as the underlying fuel economy of a given model year vehicle is less in the EMFAC 
model. For the South Coast, the results are similar to those reported for the state where the 
district makes up between 38 and 42 percent of the statewide fuel consumption ~ depending on 
calendar year. 
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Table G-3. California Statewide Fuel Consumption (Gallons/Day) Vehicles at or below 8,500 Lbs GVRW, 
Summer Season 

MOBILE6.2 Model Results EMFAC2007 Model Results 

Calendar Difference Difference 

Ygjf Federal California (California Federal California (California 
Program Program Program Program Program Program 
Reduction) Reduction) 


2006 

41,345,835 

41,345,835 

0 

48,362,184 

48,362,184 

0 

2007 

40,892,899 

40,892,899 

0 

47,712,624 

47,712,624 

0 

2008 

41,234,450 

41,234,450 

0 

47,926,581 

47,926,581 

0 

2009 

41,734,053 

41,652,604 

81,449 

48,357,727 

48,263,761 

93,966 

2010 

42,275,427 

42,040,716 

234,712 

48,932,238 

48,661,616 

270,622 

2011 

42,817,673 

42,412,982 

404,691 

49,681,856 

49,213,577 

468,279 

2012 

43,430,712 

42,834,934 

595,778 

50,306,258 

49,617,299 

688,960 

2013 

44,121,678 

43,182,355 

939,323 

51,015,386 

49,928,172 

1,087,213 

2014 

44,769,097 

43,368,974 

1,400,123 

51,736,997 

50,111,993 

1,625,004 

2015 

45,425,477 

43,449,581 

1,975,897 

52,473,466 

50,178,603 

2,294,863 

2016 

45,974,687 

43,370,552 

2,604,135 

53,278,925 

50,234,473 

3,044,453 

2017 

46,536,490 

43,339,924 

3,196,566 

53,906,595 

50,168,629 

3,737,966 

2018 

47,172,230 

43,406,066 

3,766,164 

54,582,716 

60,175,377 

4,407,339 

2019 

47,822,658 

43,514,333 

4,308,325 

55,290,638 

50,246,275 

5,044,363 

2020 

48,465,572 

43,637,284 

4,828,288 

56,025,925 

50,373,053 

5,652,872 

2021 

49,049,620 

43,745,545 

5,304,075 

57,023,110 

50,772,275 

6,250,835 

2022 

49,635,646 

43,869,393 

5,766,253 

57,698,418 

50,905,087 

6,793,332 

2023 

50,301,298 

44,096,362 

6,204,936 

58,402,067 

51,087,087 

7,314,980 


Table G-4, South Coast Air Basin Fuel Consumption (Gallons/Day) Vehicles at or below 8,500 Lbs GVRW, 
Summer Season 


Calendar 

Year 


MOBILE6.2 Model Results EMFAC2007 Model Results 

Difference Difference 

Federal California (California Federal California (California 

Program Program Program Program Program Program 

Reduction) Reduction) 


2006 

17,225,854 

17,225,854 

0 

20,433,167 

20,433,167 

0 

2007 

16,696,744 

16,696,744 

0 

19.745,178 

19,745,178 

0 

2008 

16,824,126 

16,824,126 

0 

19,748,543 

19,748,543 

0 

2009 

16,938,564 

16,903,372 

35,192 

19,849,687 

19,808,576 

41,110 
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2010 

17 , 051,054 

16 , 953,648 

97,406 

19 , 957,842 

19 , 844,056 

113,786 

2011 

17 , 196,138 

17 , 032,733 

163,405 

20 , 235,288 

20 , 043,377 

191,912 

2012 

17 , 367,352 

17 , 131,287 

236,065 

20 , 405,868 

20 , 128,931 

276,937 

2013 

17 , 576,114 

17 , 208,789 

367,325 

20 , 617,685 

20 , 186,643 

431,042 

2014 

17 , 720,304 

17 , 184,076 

536,228 

20 , 800,821 

20 , 169,214 

631,606 

2015 

17 , 881,368 

17 , 133,238 

748,130 

20 , 979,770 

20 , 097,840 

881,929 

2016 

17 , 984,445 

17 , 008,457 

975,988 

21 , 176,940 

20 , 018,920 

1 , 158,020 

2017 

18 , 104,588 

16 , 912,277 

1 , 192,311 

21 , 311,890 

19 , 896,455 

1 , 415,435 

2018 

18 , 259,336 

16 , 857,394 

1 , 401,942 

21 , 474,472 

19 , 808,673 

1 , 665,799 

2019 

18 , 426,840 

16 , 823,765 

1 , 603,076 

21 , 657,424 

19 , 751,473 

1 , 905,951 

2020 

18 , 598,760 

16 , 801,682 

1 , 797,078 

21 , 856,886 

19 , 719,989 

2 , 136,897 

2021 

18 , 706,077 

16 , 740,797 

1 , 965,280 

22 , 078,440 

19 , 729,218 

2 , 349,222 

2022 

18 , 824,076 

16 , 693,977 

2 , 130,100 

22 , 215,541 

19 , 669,682 

2 , 545,859 

2023 

18 , 972,281 

16 , 685,619 

2 , 286,663 

22 , 366,452 

19 , 631,570 

2 , 734,882 


The reduction in fuel consumption under the California program was converted into a reduction 
in fuel cycle emissions. The results are presented in Table G-5 and Table G-6 for California and 
the South Coast Air Basin, respectively. Results are reported as a range where the low-end 
estimate is based on the low-end emission factor (see Table G-2) and the MOBlLE6.2-based fuel 
consumption differences. Accordingly, the high-end estimate is based on the high-end emission 
factor and EMFAC2007-based fuel consumption differences. By 2023, the statewide reduction 
is estimated between 1.3 and 1.6 tpd for NMOG, between 0.07 and 0.28 tpd for NOx, between 
0.04 and 0.07 tpd for CO, and between 0.002 and 0.006 tpd for PM. For the South Coast, the 
results are similar to those reported for the state with reported reductions in approximate 
proportion to the district’s share of the state fuel consumption (between 38 and 42 percent of the 
state total). 

Finally, the reduction in fuel cycle emissions for the sum of ozone precursors (NMOG and NOx) 
is presented graphically in Figure G-1 and Figure G-2 for California and the South Coast Air 
Basin, respectively. For California, the ozone precursor reduction due to the California program 
reaches a maximum of 1 .4 to 2.0 tpd in 2023. Comparatively, the South Coast reduction in fuel 
cycle emissions is estimated to range from 0.5 to 0.7 tpd by 2023. 
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Table G-5. California Statewide Fuel Cycle Emissions Reduction (Tons/Day) Due to the California Program, 
Low-End and High-End Values 


Calendar 

Year 

NMOG 

Low High 

NOX 

Low High 

CO 

Low 

High 

PM 

Low High 

2009 

0.017 

0.022 

0.001 

0.004 

0.001 

0.001 

0.0000 

0.0001 

2010 

0.049 

0.064 

0,003 

0.010 

0.002 

0.003 

0.0001 

0.0002 

2011 

0.085 

0.110 

0,004 

0.018 

0,003 

0.005 

0.0001 

0.0004 

2012 

0.125 

0.162 

0.007 

0.027 

0.004 

0,007 

0.0002 

0.0006 

2013 

0,197 

0.255 

0.010 

0,042 

0.006 

0,011 

0.0003 

0.0010 

2014 

0.293 

0.382 

0.015 

0.063 

0.009 

0.016 

0.0005 

0,0014 

2015 

0.414 

0.639 

0.022 

0.089 

0.013 

0.023 

0,0007 

0.0020 

2016 

0.545 

0.715 

0.029 

0.117 

0.017 

0.030 

0.0009 

0.0027 

2017 

0.669 

0.878 

0,035 

0 144 

0.021 

0.037 

0.0011 

0.0033 

2018 

0,789 

1.035 

0.042 

0.170 

0.025 

0,044 

0.0012 

0.0039 

2019 

0.902 

1.184 

0.047 

0,195 

0.028 

0.050 

0.0014 

0.0044 

2020 

1.011 

1,327 

0 053 

0.218 

0,032 

0.056 

0.0016 

0.0050 

2021 

1,111 

1.468 

0.058 

0.241 

0,035 

0.062 

0,0018 

0.0055 

2022 

1,208 

1.595 

0.064 

0.262 

0.038 

0.067 

0.0019 

0.0060 

2023 

1.300 

1,718 

0,068 

0.282 

0.041 

0.073 

0.0021 

0,0065 

Table G-6. South Coast Air Basin Fuel Cycle Emissions Reduction (Tons/Day) Due to the California 

Program, Low-End and High-End Vaiues 






Calendar 

NMOG 

NOX 

CO 

PM 

Year 

Low 

High 

Low 

High 

Low 

High 

Low 

High 

2009 

0.007 

0.010 

0.000 

0.002 

0.000 

0.000 

0.0000 

0.0000 

2010 

0.020 

0.027 

0.001 

0.004 

0.001 

0.001 

0.0000 

0.0001 

2011 

0,034 

0.045 

0.002 

0.007 

0.001 

0.002 

0,0001 

0.0002 

2012 

0.049 

0,065 

0.003 

0011 

0.002 

0.003 

0,0001 

0,0002 

2013 

0.077 

0.101 

0.004 

0.017 

0.002 

0.004 

0.0001 

0.0004 

2014 

0.112 

0.148 

0.006 

0.024 

0.004 

0.006 

0.0002 

0.0006 

2015 

0,157 

0,207 

0.008 

0.034 

0.005 

0.009 

0.0002 

0.0008 

2016 

0.204 

0.272 

0.011 

0.045 

0.006 

0.011 

0.0003 

0.0010 

2017 

0.250 

0.332 

0.013 

0.055 

0.008 

0.014 

0.0004 

0.0012 
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2018 

0,294 

0.391 

0.015 

0.064 

0.009 

0.017 

0.0005 

0.0015 

2019 

0.336 

0,448 

0.018 

0.074 

0.011 

0.019 

0.0005 

0,0017 

2020 

0.376 

0.502 

0.020 

0.082 

0,012 

0.021 

0.0006 

0.0019 

2021 

0,412 

0,552 

0.022 

0.091 

0.013 

0.023 

0.0006 

0.0021 

2022 

0.446 

0.598 

0.023 

0.098 

0.014 

0.025 

0.0007 

0.0022 

2023 

0.479 

0.642 

0.025 

0.106 

0.015 

0.027 

0.0008 

0.0024 


Ozone PrecursorEmissions (NMOG-»NOx) 



Calendar Year 

Figure G-1. Reduction in Summer Season California Fuel Cycle Emissions Due to the California Program 
(California Statewide) 


107 




169 


Appendix G Emissions Impacts Associated with Reduced Gasoline Consumption 


Ozone Precursor Emissions (NMOG+NOx) 



Calendar Year 


Figure G-2. Reduction in Summer Season California Fuel Cycle Emissions Due to the California Program 
(South Coast Air Basin) 
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Page I of 1 


Barker, Janm <OST> 

From: ShahmoradI, Hokteh <OST> 

Sent; Thursday, June 07, 2007 2:10 PM 

To: Barker, Janas <OST> 

Subject: DocumentlO 

Attachments: OoclO.doc 

here Is what we were using on the CA waiver calls 


6/21/2007 
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I’m not sure if you are aware, but EPA is currently considering a petition 
from the State of California to set its own C02 standards. 

If California were to receive this waiver, this could lead a patchwork of 
regulations on vehicle emissions which would have significant impacts on 
the light truck and car industry. 

The is currently receiving comments and the docket is opened until 
June 15. However, tomorrow the EPA Administator will decide whether or 
not to extend the deadline. 

We are gauging to see if your boss would be interested in submitting 
comments or reaching out to your Governor’s Office for them to submit 
comments to the docket since this could greatly impact the auto facilities 
within your District. 

[If asked our position, we say we are in opposition of the waiver). 

72 Federal Register 21260 (April 30. 2007) 
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Snd/DC/USEPA/US 
06;29/2007 06 09 PM 


To <Sarah.Echols@clot.gov> 
cc MafyAnn Poirier/DC/USEPA/US@EPA 

bcc 

Subject Re: FW:D 


Statement- if we get calls, thanks. 

Cabinet officials routinely have discussions as part of the policy making process, During a 
conversation with Secretary Peters on .Tune 6, Administrator .lohnson indicated, among other 
matters, that he was inclined to deny the request extending the comment period for the California 
waiver petition. On June 8, EPA sent letters to the requesters declining to extend the comment 
period deadline. 

During a routine phone cal! with Secretary Peters on June 6, Administrator Johnson mentioned 
that he was inclined to deny the request of automobile manufacturers to extend the comment 
period on the California waiver. The comment period was scheduled to close on June 1 5. 
Administrator .lohnson indicated he would make a final decision on the request for extension no 
later than June 8, in order to provide adequate notice to the parties who wanted an extension and 
ensure fiill public participation in the process. Soon after that phone call. Administrator Johnson 
asked EPA staff to inform the requesters that no extension would be granted. EPA would be 
happy to provide copies of the letter if needed. 

Jessica L. Emond 
Deputy Press Secretary 
U.S, Environtnentai Protection Agency 
202,564.7814-Office 
202.420.8651 -cell 
<Sarah,Echols@dot.gov> 

w <Sarah.Echols@dot.gov> 

06'29''2007 04:44 PM 


To Jessica Emond/DC/USEPA/US@EPA 
cc 

Subject FW: 


From: Echols, Sarah <OST> 

Sent; Friday, June 29, 2007 4:42 PM 
To: 'emond.jessica@epa.gov' 

Subject; 



Jessica 

Emond/DC/U SEPA/US 
10/25/2007 05:02 PM 
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To slarmann.allison@3pa.gov 

cc 

bcc 

Subject FwiFW: 


Jessica L. Emond 

Deputy Press Secretary 

U.S. Environmental Protection Agency 

202.564.7814-Office 

202.420.8651 -cell 

— Fowarded by Jessica Emond/DC/USEPAAJS on 10/25/2007 05:01 PM 



<Sarah.EcbQls@dot.gov> 
06/29/2007 04:44 PM 


To Jessica Emond/DC/USEPA/US@EPA 
cc 

Subject FW: 


From: Echols, Sarah <OSr> 

Sent; Friday, June 29, 2007 4:42 PM 
To: 'emond.jessic3@epa.gov' 
Subject: 
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U.S. Department of Traosporfatioo Responds to 
Congressional Request Related to Fuel Economy Regulation 

The U.S. Department of Transportation today provided the House Committee on 
Oversight and Government Reform with internal documents related to efforts to inform 
Members of Congress and state governors about the opportunity to give comments to the 
U.S. Environmental Protection Agency (EPA) on the need to preserve national fuel 
economy standards. 

The information relates to the Department’s participation in an important 
proceeding - pending before the EPA that could affect automotive safety, fuel savings 
and the health of the U.S. economy. 

The EPA is currently considering a petition by the state of California for 
permission to impose its own fuel economy regulatory policy. In connection with that 
petition, EPA provided the public with 46 days to submit comments on the California 
petition. The documents provided to the committee today reflect the Department’s effort 
to encourage elected officials to offer comments, and are consistent with the 
Department’s 30-year record of support for a single, national fuel economy standard. 

Also made available was information confirming that the Department worked in 
cooperation with the EPA to encourage robust participation in the public comment 
process concerning the waiver request. 

“Our support for a single, national fuel economy standard is long established and 
well known,” said Brian Turmail, the Department’s Director of Communications. “Our 
efforts to inform elected officials about this petition are legal, appropriate and consistent 
with our decades-long position.” 
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